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4.2 OUNCES 
OF TARS 


9.8 OUNCES 
OF ABRASIVES 


3 OUNCES 
OF CARBON 


3 OUNCES OF 
METAL CHIPS 


FRAM FILVERS 


trap over a pound of these engine- 


killers every 10,000 miles! 


No car owner would deliberately pour a 
pound of dust, dirt, metal chips, tar and 
carbon into his engine. Yet, the motorist 
who assumes his filter cartridge never needs 
changing does just that! Every filter car- 
tridge — regardless of make 
so much engine dirt 


can hold just 
Like a waste basket, 
it must be emptied from time to time or it 
overflows. When your filter cartridge over- 
flows it permits dirt to return to the engine. 


Smart motorists change their filter car- 
tridge when they change their oil. And, 
they insist on a Fram Cartridge. They know 
FRAM Filters are individually engineered to 
car factory specifications. They know that 
FRAM Filters will remove engine debris as 
small as 39 /1,000,000ths of an inch in size. 
They know their oil will always be clean— 
able to keep their engines clean. See your 
F RAM dealer soon! 


F RAM Corporation, Providence 16, R. I 
Fram Canada Ltd., Stratford, Ontario 


FRAM Oil Filter Re- 
placement Cartridge 
Over 30,000,000 vehi 
cles— FRAM equipped 


Revolutionary new FRAM Easy 
Change Oil Filter 
minutes no mess. Original 
Equipment on many 1957 cars 


changes in 


271 manufacturers of precision engines specify FRAM 
as original equipment proof of FRAM engineering 


leadership. Make sure a// your filter equipment is FRAM. 








RADIO and 
RECORD CHANGERS 


RIGHT AWAY | = 


/ YOU $11.85! 
—even if you've never looked inside a set before! 


AT LAST — at Amazing LOW COST — The 

Most Complete TV-Radio Repair Course Oo Teernlon ond Ratio Repeiring 
Ever Published. TELLS and SHOWS How Testing, repairing 

to Do Every Job Quickly and Easily — “Thissie-Mew” pietures, dia- 
Make GOOD MONEY, Full or geeans, Se ete Biaeees, Testant 
Spare Time in the BOOMING . . name 6 
Repair Business e Easy -to a 


fo a direc 





Ss 


— ~ diagt 1 drawing 
FTER 10 YEARS pictures and directions cover ANY job sheet for every 


OF PREPARA- on EVERY set tubes, circuits, speak pages . _— 

TION McGraw-Hill’s new 6-Volume ers, new a-c/d-c portables, Color TV, } i . ’ — 

Course brings you everything you need even what to charge for every job! Seiteatie Gate ¥ Siete 
to know to “cash in’ on the TV-RADIO rofitable Radio Troubleshoot! 
boom. Over 2,350 pages of money-making SIG MONEY — Spore or Full Time 8 vues a yk and WHAT 
“know-how by top factory engineers Forget lack of experience. Forget yor to > .- . — Hi 

and electronic experts. THREE giant age. Over 40 MILLION TY eta, 140 omuhannems pI 

REPAIR MANUALS tell and show how MILLION radios and the shortage of 153 ‘“how-t 

to FIX every trouble the easy way. TWO repairmen mean big money for you Marcus, Alex Le 

huge TROUBLESHOOTERS tell ex- Course makes it easy to “cash in 
actly WHERE to begin WHAT tools time or full, start your own business 
to use, HOW to “polish off” every job enjoy your work and a big bank account! 
Complete Home Study Volume guides 


you every step of the way, tells how to SEND NO MONEY ce ¢ j t. General Elec Ce 


get ahead fast as a repairman build Try Course 10 days FREE. (We pay (5) aoming nga A. sae 

ip your own business full or spare shipping!) If you don't agree it can get 

time, for BIG PROFITS! you started in a 
EARN While You Learn money ans 


pair business 


4) Pretnatto W n= me 
OT and ? 1x 


Tested and now used in top schools, 


turn it, pay 
and repair hop Course volumes are 


ing. Otherwise 
sim ple enough for green beginner keep it 
amazed “pro with new easy methods you learn ; and pay 
Starts you doing imple repair and the | 
earning mone from very first chap 


Karn while 


i'w coat or 
easy terms. Mail 
ter BC pictures and direction make coupon NOW 
tougher jobs a “snay Before you fine MeGrew-Hill Bo ie 
ish 4 can earn many times its cost Co., Dept. PS- =| THIs COUPON SAVES YOU $11.85 e== 


NO previous training needed. NO com oo ee .. 
rlica tec ormula , NGLIS McGRAW-HILL Book Co., Dept. PS-8 
ee a 327 West 41st St., New York 36, N. ¥ 
’ re 


send me ystpaid ) 10 
Free ALL THREE Valuable Repair Aids: TV, RADIO, and I] ¥ol., Moores all 
CIRCUIT Detect-0-Scopes (Total Retail Valve $3.00) 
] FREE whether you keep 


| 
a 
! 
I 
| 
the Course or not THREE l 
| 
| 
! 
| 
| 
i: 




















ALSO send rer 
Course the 3 1 


Course. If okay, I 
amazing DETECT-O-SCOPE CHARTS ‘tote 


$5.00 montt for mo 
the regular pr ce ol 
Otherwise, I etur 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix-it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 
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You Can Afford Your Child’s College + 94 
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Gus Gets His Signals Switched + 132 

Taking Care of Hi-Fi Records + 157 

How | Play TV Detective + 165 


FOR HOME AND SHOP 


How to Learn Table-Saw Manners + 138 
Garage Doors Are Colored Plastic - 143 
10 Painting Tips - 144 
. ‘ . Planning a wall « 
Choosing and Using: building projects 
» sto concrete block 
Concrete Blocks * 145 7 clap 


Ee shape texture even cota 


\ Speed Alarm You Can Build - 176 the variety will amaze you. PS 
presents a special hooklet with 


PS Fix-It File: Sash Cords . 179 all the facts, all the answer 
fo your questions Tear it out 


8 Uses for Down Spout + 188 and save it for the Big Day 
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MIGSED OU 
THAT 
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ae 
POOR BURT | HE ) 


TON 


PROMOTION yi 





I HAD PLENTY OF EXPERIENCE. 

AND THE BOSS SEEMED TO LIKE 

ME.I LACKED JUST ONE THING — 
TRAINING! 








( SORRY, BURT! I KNOW ) 
L YOU'VE WORKED HERE 

fe >), LONGER. BUT TED HAS 

SS _] THE SPECIAL TRAINING 
Sy WE NEED. YOUR 

( (CHANCE WILL COME 














NA 





Il WAS DETERMINED TO MAKE GOOD 
IN MY JOB...BUT DETERMINATION, 
I FOUND, WAS NOT ENOUGH! 





SIX MONTHS LATER... LC.S.SENT My 
BOSS REGULAR REPORTS OF MY 
PROGRESS. THEN ONE MORNING... 





BURT, I'VE JUST MADE YOU 
THE ASSISTANT MANAGER OF 


<= 
YOUR DIVISION...AT $15 BS) 


(A WEEK. AND THE WAY \— 


\ YOU/RE GOING NOW, THIS 
¢ i, 
(60SH! THA 


7 IS JUST THE 
MR TAYLC | 


ae BEGINNING. 
* sia 


~~ 


oe 
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90T THE PROMOTION! 
OUR MONEY WORRIES 


ARE OVER! TODAY'S 
A 


TODAY AND 
THE DAY YOU 
MAILED 


THAT I.C.S. 
COUPON! 


(< GOT IT, HONEY! I 
C 


(cur LUCKY y- 
7 pay!) 
| 





WHY NOT MAKE THIS YOUR LUCKY 
DAY? LETI.C.S.PUT YOU ON THE ROAD 
TO NORE PAY, RAPID ADVANCEMENT, 
REAL JOB SECURITY. HERE’S THE 
FAMOUS COUPON. MAIL IT NOW! 














I WAG TIRED OF WAITING FOR “SOMEDAY.” 
I MADE UP MY MIND TO ACT! I'D GET THE 
TRAINING I NEEDED...SOMEHOW! 
JANE HAD A SUGGESTION... 


I CAN‘T QUIT MY WHY NOT STUDY 
JOB AND GO BACK TO \ AT HOME. sha 
SCHOOL! AND 1 SURE , WAY DAD DID.. 
DON’T WANT THAT WITH LCS. 

NIGHT CLASS = 

ROUTINE IN 

THE CITY! 











JANE SHOWED ME AN ICS. 
ADVERTISEMENT IN POPULAR 
SCIENCE, THERE WAS THE 
FAMOUS COUPON.AND THERE WAS 
EXACTLY THE COURSE I WANTED.. 





at x~--— oo + 


SAY, THEY’/LL SEND ME) DAD SAYS 

HE NEVER 
WOULD 
~ HAVE BEEN 

ANAGER. IF IT 

WEREN'T 

FOR 1.C.S 

Y 


A CAREER KIT FREE... 
THREE BIG SUCCESS 
BOOKS. 


Ye 
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HOW TO SUCCEED 
% 32-PAGE GOLD MINE 


ES 


CAREER CATALOG 
OPPORTUNITIES IN YOUR 
FIELD 
SAMPLE LES 
SHOWS 1. 


SON (MATH) 
5S METHOD 





For Real Job Security —Get an I. C. 


BOX 90968H, SCRANTON 9, PENNA. 


ARCHITECTURE 
and BUILDING 
CONSTRUCTION 
Q Aut Conditioning 
© Architecture 
C) Arch. Orawing and 
Designing 
OC Buiiding Contractor 
C) Butiding Estimator 
) Carpentry and Mittwork 
0 ae Foreman 
) iting ? 
C2) Interior Decoration re 4 ——— 
Painting Contractor () Purchasing Agent 
() Salesmanship 
~ Satesmanshp and 
Management 
) Traffic Management 
CHEMICAL 
© Anatytical Chemistry 
() Chemical Engineering 
(©) Chem. Lab. Technician 
OC Elements of Nuciear Energy 


AVIATION civit 
OC Aero-t ing T ENGINEERING 
6 Aweratt & Engine Mechanic : Cwwil snanecene 

} itruction Engineering 

0 ja C Highway Engineering 
(C Advertising 
( Business » Aéminiatretion 
s) | ay Management 


© Reading Struc 
© Structural Engineering 
C Surveying and Mapping 


DRAFTING 
© Awcratt Drafting 
C- Architectural Drafting 
© Drafting Machine Design 
© Electrical Drafting 
C) Mechanical Drafting 
(© Sheet Metal Drafting 
OC Structural Drafting 


ELECTRICAL 
© Electrical Engineering 
C) Elec. Engr. Technician 
©) Elec. Light and Power 
© Practical Electrician 

) Practical L 


Plumbing 
) Reading Arch Blueprints 
ART 
_ Commercial Art 
QO a—oaene ? hn Vihus 


Sian ettoria 
Shetching ne Painting 
AUTOMOTIVE 

— Automod: 

) Auto Body Reburiding 


HIGH SCHOOL 


© Pulp and Paper Making ©) High Schoo! Diploms 


2S eee 





S. Diploma! I. C. S., Seranton 9, Penna. 


© Professional Engineer (Civil 
Ticoprinte 


imeman 
a Professional Engineer (Elec) 


Member, National 
Hiome Study Counei 


IS 


(@ortial list of 257 courses) 


Without cost of obligation. send me “HOW to SUCCEED” and the opportunity booklet sbout the field BEFORE which | have marked X (plus sample lesson) 


Industrial Electronics 

C Practical Radio TV Engg 
Practical Telephony 

C Radio-TV Servicing 


© Short Story Writing 


LEADERSHIP 
C2 Industrial Foremanship 
© Industrial isto 
C Personnel-Labor Reiations Car Ing 
C Supervision Diesel 
MECHANICAL 
and SHOP 
s) Diese! Engines 
0 Gas Elec ne 
| Industrial Engineering 
© Industrial instrumentation 
© industria! Metallurgy 
© industrial Safety 


RAILROAD 

tor and Air Brake 
hectrican 

Diese! Engr and Firemen 
(_ Ovese! Locomotive 


STEAM and 
DIESEL POWER 
Combustion Engineering 
Power Plant Engineer 
Stationary Diese! Engr 
Stationary Fireman 


TEXTILE 

Carding and Spinning 
Cotton Manufacture 

Cotton Warping and Weaving 
Loom Fixing Technician 
Textile Designing 

Textile Fineshing & Dyeing 
Throwing 

Warping and Weaving 
Worsted Manufacturing 


«) lity Controt 
© Reading Shep Blueprints 
©) Refrigeration and 
Aur Conditioning 
© Toot Design () Tool Making 
RADIO, TELEVISION 
1) Genersi Electronics Tech 


Agee —»w Home Address 


_ Worthing Hours AM twPrM 


Canadian residents send coupon to International Correspondence Schools Canadian Lid 
— Montresi, Canada 


Special tuition rates to members of the U S&S Armed forces 
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PS Readers 


TALK BACK 


Cheers for Car-Care Articles 


Hooray for your article on how to take 


care of a ’57 Ford |June|. With auto- 
repair and maintenance costs mounting 
daily—every mechanic wants to be in the 


90-percent income-tax bracket, apparent- 
ly-—car owners have no choice but to 
become do-it-yourselfers. 

J. Bevin, W. Hempstead, N. Y. 


A similar article on the ’57 Chevy ap- 
peared in the July issue, and an arlicle 
on the ’57 Plymouth is in this 
page 181, 


issue, 


Police Cars Can Taik to Each Other 
Your May article, “Why You Can’t 
Outrun the Police,” states that while 
chasing a speeder one patrol car radioed 
to the patrol car ahead. But highway 
patrol-car radios are not three-way; they 
are mobile-to-base and vice versa. The 
FCC has the Michigan State Police listed 
as 42.74 MC for the base station at 
Lansing, and the mobile units listed as 
42.58 MC. Therefore, it would appear 
that this article must be in error as the 
patrol car in the rear would have to 
radio the base station to relay the message 
to the patrol car ahead—-unless by some 
odd chance they have two receivers in 
patrol cars in Michigan, which doesn’t 

seem likely 

DONALD V. DoyLe, Iowa House of 
Representatives, Des Moines 


Cpl. Perry, one of the persons in the 
chase referred to by Mr. Doyle, answers: 

THE information in May PopuLarR 
SCIENCE is correct. We have a car-to- 
station frequency, and a car-to-car fre- 
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quency with which we can transmit from 
our cars. On the night in question we 
were on the car-to-car—a flip of a toggle 
switch does this, although the radios are 
of the fixed-frequency type. Of course, 
the station can receive both bands. 

If they do not have the above-men- 
tioned system in the Representative’s 
state I would respectfully urge that he 
look into it. It saves much time and radio 
traffic. I may be wrong, but I believe a 
good many police radio systems are set up 
this way. 

CpeL. GLEN C. Perry, New Buffalo 
Detachment, Michigan State Police 


He Wants a Tethered Plane 


CouLD someone help me solve this me- 
chanical problem: how to make an “‘earth- 
bound” airplane? 

It is to be an attraction for a cafe and 
snack bar at a summer resort. I have 
thought about something between a Link 
trainer and one of those flying gondolas 
seen at some amusement parks 

However, I want to have as much “‘fly- 
ing feel” as possible—cockpit with stick 
and an ordinary light airplane engine 
with propeller. The whole thing would 
be supported from a high pole with a long 
steel boom between so that it will rotate 
in wide circles and be able to rise and 


dive and eventually do some side move 
ments. The engine would give forward 
movement the usual way, via the pro 
peller, and could also drive a hydraulic 
pump to raise the boom and tilt the plane. 

Vic B. Nitsson, Hammarby, Sweden 


Reader Informs Writer 


BEING a bit more informed and perhaps 
not so prejudiced as the writer of the 





THIS FREE SAMPLE LESSON 


will prove that you can become an expert 


ACCOUNTANT... AUDITOR 


or CPA 


FREE SAMPLE LESSON 


We offer you this free sam- 
ple lesson so that you can 
prove to yourself that you 
CAN master Accounting— 
quickly, thoroughly—in 
spare time at home. 

You will see exactly how 
LaSalle’s famous **lrob- 
lem Method” works...how 
you are led step-by-step 
through actual account- 
ing work—learning by 
doing and not by study of 
theory alone. First you 
tackle easy problems, then 
more difficult ones—until 
soon you master them all. 
And at every step you have 
the close per 
ance of LaSall 
of expert accou 














every 13 of all 
CPAs in the U.S. 
has been trained 
by the LaSalle 
Problem 
Method 


GOOD-PAY JOBS 
IN 6 BIG FIELDS 


If you were an expert accountant right 
now, chances are you would find your 
self in one of the best paid fields of 
business 


There are several big fields of op 
portunity open to men and women 
trained in accounting 
that are wide 
ing. offering maximum income and 
job security in good enor bad. And 
under LaSalle’s “Problem Method 
you can start earning while still learn 
ing 
employment ..or in business for your 
self with no capital required 


opportunities 
open and highly invit 


either in spare-time or full-time 


Get the latest information by send 
ing for our ilustrated booklet. “Op 
portunities in Accounting plus free 
sample lesson. The coupon at right 
will bring both to you without cost or 
obligation. LaSalle Extension Uni 
versity, 417 5S. Dearborn St., Chicago 
5, Illinois. 


This well-paid 
LoSalle-trained 
Accountant's 


success could 
be yours. 
a. 
ating 





THIS SAME LESSON HAS STARTED HUNDREDS 
OF THOUSANDS toword well-poid accounting 
coreers—in business, government, end public 
practice as CPAs Even without previous know! 
edge, progress is rapid—earning power climbs 


fost. This sample lesson will show you why 
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thousand in 
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S1O.000 and a 
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incor » O00 to 
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such a career for 
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ind men 


ird sauce caree! 
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nated ount 


interesting, | ‘ i 1oer j he 


step-t 


ing simple 

it leads you 
Accounting nad oF 
ite il 
whether you've had previous bookkeepi 
know a debit fron Whether you 
ant, advanced accountant, cost 


countant Certily 
exper 

ish toequ 
sudit 


credit 
wcountant 
income tax specialist or publi accountant 

lem Method the exact plan to prepare ou ray 
spare hours at home a day 
adult 


tious for rapid advancement in one of the highest pa 


without losing from 


So right now, today if you are an emplo thy ambi- 


it lupeine 

ou the 
Crprpee r 
tarted 


M iil 


send your name and address on the coupon below free 
plus our illustrated book outlining vd eer 


sample lesson df 
ihe tl ha 


tunities and how you can qualify for them. A 
many thousands toward greater 
it today! 


eoupon 


It can do the 
Accredited Member, National Home Study Council 

poceeeeess= Clip Coupon...Mail TODAY! ««««98ennaag 
LaSalle Extension University ...A Correspondence Institution 


Dept. 883-H, 417 S. Dearborn Street, Chicago 5, Illinois | 
| sa 
i 
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YES. 1 want to see how LaSalle's “Problem Method 
att a@euresve 


Send me free sample lesson also oe book 
——— 


success ime tor you 


works 
“Opportunities in 
Accounting without cost of obligation 
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‘Do Your Work 
Easily with | 
PROTO's 

New, Improved 
Flat Wrenches 


a) 


CHECK THESE FEATURES! 
Balance...Proportion...Design * 
PROTOLLOY Steels * Good Obstruction 
Clearance * Tough, Non-Slip Finish ° 
Plainly Marked Openings. 


PROTO Flat Wrenches are truly “pro- 
fessional quality” tools, made of specially 
forged alloy steel, carefully heat treated. 
Designs are based on scientific study to 
make them as slim as possible for conven- 
ience in tight places, yet reinforced properly 
where it counts to eliminate breakage. See 
your nearby PROTO dealer today. Send 
10¢ for catalog of entire line to 
PROTO TOOLS 
2203 Santa Fe Ave., Los Angeles 54, Calif. 
Eastern Factory, Jamestown, N.Y. + Canadian Factory, London, Ont 

A. NEW! Whitworth Combination Box & Open 
End Wrenches. Four sizes commonly used on 
foreign automobiles and motorcycles. Whitworth 
openings, \,’ to 4%". Lengths, 54%" to 8%”. Satin 
chrome plated. 

B. NEW! Long 6-Point Box & Open End 
Wrenches. Provide greater gripping area for 
heavier torque loads. \," to %4" openings. 5%" to 
9%" lengths. Satin chrome plated. 

C. NEW! Ratcheting 12-point Box Wrench. For 
oil filter work on new cars. % x 4%" openings. 8," 
long. PROTO line now includes 6 tools in this series. 

D. NEW! Double Head 12-Point 15° Box 
Wrench. Meets Mil. Spec. Designed for use on elas- 
tic stop nuts. Openings, 4" x '%;'. Length, 54”. 
Satin chrome plated. 


PROTO#=TOOLS 
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article on foreign economy cars {June} I 
am prompted to point out certain state- 
ments that are contrary to fact regarding 
the Karmann-Ghia Volkswagen. 

1. The Karmann Ghia has two deeply 
upholstered bucket-type front seats and a 
small bench-type jump seat in the rear 
which can accommodate two additional 
passengers. 

2. On page 61, is the writer discussing 
the Ghia or the Volkswagen? The im- 
pression one gets is that the Ghia has “a 
cam that helps hold top speed under 70 
m.p.h.” My Ghia has consistently been 


| driven over flat, level roads in excess of 


75 m.p.h. 

3. The impression is also left with the 
reader that the Ghia is the “biggest seller 
by far of all the little foreign cars over 
here.” If the Ghia is 
the “biggest seller” 
why do you say that 
to get the “Ghia 
version you have to 
knock and whisper 
that Joe sent you?” I 
walked in the show- 
room and bought my 


| car one noon while on the way home. 


W. G. Timmons, Dallas, Tex. 


Answers author Devon Francis: (1) 


| Only way Ghia can carry four is if two 


are midgets. (2) 75 m.p.h. on the speed- 
ometer—or actual speed? (3) The stand- 
ard VW is the biggest seller, not the Ghia 
model. Ghias are in short supply in many 
places in the U.S. 


PS Story Answers His D-Day “‘Whys”’ 


Your June story, “History’s Most 
Fateful Weather Forecast,” carried me 
back to 1944. It also clarifies portions of 
an event I lived through. 

At the time your story begins—eight 
a.m., June 1, 1944—I was a Signalman 
3/C in the U.S. Navy. We had been in 
the British Isles for almost six months 
At Gravesend, just outside of London, we 
had met LCT (A) 2043. Navy-fashion, 
we griped. Why must we get this old 
model LCT? Why did the British outfit 
it? Why the armor plate? Why the 
heavy timber platform up forward on the 
open deck? 

We had a night of terror running past 
the German “E” boats, down the English 
Channel to Dartmouth. When I say run- 





Learn Radio-Television 


or Electric Appliance Repair 
Pe! Practicing at Home in 


: m5 Caree ve ’ 


Oop “a & 


tty IANCES op 


-TV - 4 f 
,RAD apt0- { Thowaies 
‘ | TECHNIC ANS ie | 
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Fixing Electric Appliances 
Pays Good Money 


Get into a field where FS 
there is important 
work and o ew: 
Millions of Electric Ap- 
pliances are sold every 
ear Every wired 
ome now has an aver- 
age of 8 Owners pay 
well to have them fixed 
quickly, properly. This 
is your opportunity for 
a better job, your own 
rt time or full time 
usiness. NRI can give 
you the training you 
need, at home in rom spare time. 
You need proper e - ment to service today’s auto- 
matic appliances. 1 NRI course you get parts to 
build professional oa multi-use Appliance Tester 
It takes the guesswork out of serv icing. You use it to 
get practical experience, conduct experiments. You 
get easy to understand lessons, train at home as fast 
or as slow as you like. 


Start Soon to Make ‘10 to ‘15 
a Week Extra in Spare Time 


Soon after starting many NRI men earn extra cash fixin 
toasters, clocks, fans, vacuum cleaners, ete., or radio anc 
TV sets, for neighbors and friends. Keep your job while 
learning and earning. Work in your basement, garage, 


= 


~~ 
, 


S 


* 
= - 





gore room 
ou'll be amazed how easily, quickly you, too, can wer 
earning many extra dollars. Find out about NRI . 

school that for more than 40 years has been training 
men, through home study, for success, good pay jobs 


MAIL COUPON TODAY 
Find Out What NRI-Oldest and Largest 
Radio-Television School Offers You 


= 


Spare Time 


Sample 
Lesson 
and Catalog 


FREE 


™ 


~ 


/ ‘ , 
- Fi oo ed “2 


Bigger —_ ever and atill growing, That's why Radio- 
vision has special appeal to an ambitious man not 
satisfied with his job and earnin More than 4000 Radio 
and TV stations on the air, 150 million home and auto 
radios plus 40 million Television sets to be serviced 
Color promises added opportunities. 


Training PLUS Ly — is the ideal combination for 
success, Plan now to nto Radio-TV. The technical 
man galore rectice. e does important work, geta good 
pay for it RI can supply training quickly, without 
expense of soln away to school, You learn at home in 
spare time. NRI training is LEARN-BY-DOING. NRI 
sends you kits of parts for practical experience; they 
‘bring to life’’ things you stu 


Fast Growing Radio-TV Field Offers 
Good Pay—Success—Extra Income 


For the trained man there are good jobs, « bright future in Radio- 
TV Servicing or Soon after enrolling, many NRI 
students start to earn cash neighbors’ sets in spare time 

e pay for their training and enjoy extra luxuries this way 
Some make enough to start their own full time Radio-TV shops 
NRI has trained thousands for successful careers in Radio-TV 
Study al or slow—-as you like. Diploma when you graduate. Mai! 
coupon Be Paste on « tcard or mail in envelope. You get SAM 
4 A. LESSON FREE lao @4-page Catalog that chews oppor 
un! you 


equi et. Cost of NRI Courses low terms 
NATIONAL ADIO Ins ITUTE, Dept. 7HB, Washington oes Ph D.C 
EE 


; NATIONAL RADIO INSTITUTE, Dost. 78, Washington \¢ oc. 
or aoa 


CK ONE PLE NO SALESMAN WILL CALI 

Blectric Apptionce—! ican wend 
1 me FREE Sample Lesson and me FREE Sample Lesson and 
§ © Page Catalog on Radio sion §=(Catalog on 
i Servicing and Communications ervieing Training 








1 aera test send 


Telev your Electric Appliance 


' Name 


' Address 
“tate 


i City 
1 PAEPABER, MATIONAL HOME STUDY COUCH 


Lome 





Still dreaming about a 
good job and more pay? 





WAKE UP TO YOUR OPPORTUNITIES IN 


Auto Mechanics 


PRACTICAL NEW WAY TO TRAIN AT HOME 


Don’t rely on luck to make your 
dreams come true! Be practical 
and depend on training. As a 
skilled man, you can earn up to 
$125 a week and more—enjoy 
security — and even open a shop. 
Your best bet is to become an 
auto mechanic. That's the big 
opportunity field today. Over 60 
million cars and trucks are on the road, and all 
require maintenance. At least one-third are in the 
heavy-repair class. There’s so much work that 50,000 
mechanics are needed! It’s easy to learn this trade 
at home. Find out how by mailing coupon below. 
EARN MONEY IN SPARE TIME as you train. Many students 
repair cars for neighbors; others get jobs in local garages 


some open shops by the time they graduate. You can learn 
and-earn because CTI offers practical Shop-System training 


DIESEL MECHANICS OR BODY-FENDER REBUILDING 

is included at no extra cost. Only CTI offers this extra choice 

Get this fully-rounded mechanic's training 
two tree books 


Send coupon tor 


—— 
) YOU PRACTICE WITH THIS TUNE-UP KIT 
Kit includes a Compression Tester, a Vacuum 
Gauge and Fuel Pump Tester, an Ignition 
Timing Light, and a portable steel case. These 
professional instruments help you locate en 
gine troubles, let you get useful practice. You 


¥ keep this kit! 

MECHANIC'S TOOLS TOO 
You'll use these tools to get real ex 
perience, They'll increase your interest, 
stamp you as a “pro.’’ You'll earn spare 
time cash with them. No extra cost for 
tools—you keep them 


MAIL COUPON TODAY! 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Ave., Chicago 26 
Dept. A-597 


Send your new Auto Mechanics book and 
Semple Lesson. BOTH FREE 
Name 


Address 


City Zone State 
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ning, I mean at our top speed of about 
five knots. The last week of May, at 
Weymouth, we joined hundreds of ships, 
all outfitted and manned. We received 
our cargo—three Sherman tanks, one with 
a bulldozer blade and a trailer loaded 
with explosives—and our troops, “demoli 
tion men.” 

This is where your D-Day story begins. 
It must have been about June 1. Now 
we sweated out the big questions: when 
and where? We had no idea then that 
the top brass, grouped there in the War 
Room at Allied Naval Headquarters at 
Portsmouth, only knew where, not when 
By June 2, we were getting uneasy; by 
June 3 downright touchy. What were we 
waiting for? Any fool could tell we were 
getting ready to hit Europe. The Ger- 
mans would surely know we were coming. 
They'd be ready. 

Then, early in the morning of June 5, 
we left the harbor. They’re crazy, we 
thought. It was raining hard, high winds, 
rough water. Our small flat-bottomed 
craft had a rough time. We weren’t made 
for rough open water. What was the 
matter with those clowns running this 
show? We turned back. Radio had 
changed the orders. 

Now, Eliot Tozer’s article tells me 
why: weather. After returning to the 
harbor we were sure it was off. Instead, 
we started out again. The weather was 
still bad. And the English Channel can 


iho 
{ Y 
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és 


body of water in the 
about and shipped 
water badly. The men weren't feeling 
well; equipment broke loose. 

We hit Omaha Beach at H-Hour on 
D-Day. I guess we did our job. I’m still 
not sure what it was, except to get those 
three Shermans on the beach. The one 
with the dozer blade could clear some of 
the obstacles. And the trailer of explo- 
sives was for the demolition men. The 
surf swamped the first tank down the 
ramp. The crew was gunned as they 


be the roughest 
world. We tossed 
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as used in 


Guided Missiles. 


ETC. ; 


No Previous Technical Experience 
or Advanced Education Needed! 


If you think you need a “pull,” advanced education or 
previous technical experience to prepare for a 
profitable career in the fast-growing, big opportunity field 
of Electronics—you're mistaken. The most important thing 
is a sincere desire to be somebody and to get somewhere. 
During the past 26 years we have successfully 
trained farmers, store clerks, factory hands and men of 
practically every calling from 17 to 55. If these men 
can do it in their spare time, why can’t you? 
Regardless of your experience, we urge you to 
fill in coupon below for full FREE facts about our modern 
training that follows the same basic method used in our 
Chicago and Toronto Laboratories. It will cost you nothing 
for information that may prove to be the turning point 
in your career. Act now! Send coupon TODAY! 


An INDEX to « Batter Jo, 
a Brighter Future 
Communications * Radar * Television 


Micro-Waves * Radio * Computers * Indus- 


trial Electronics * Automation Electronics 


MAIL COUPON TODAY! 


“One of North America’s Foremost Electronics Training Centers” 


Accredited Member DeVry Technical institute 

of Neti 4141 Belmont Ave., Chicago 41, Ill, Dept PS-8-N 

Please give me your FREE booklet, “Electronics end YOU,” ond tell 
me how | mey prepere te enter one or more branches of Electronics 
os listed above 


sonal 
Home Study Council 








Name Age 


Street Apt 


DeVRY TECHNICAL INSTITUTE ciny Lone thete 


CHICAGO 41, ILLINOTS () Check here if subject to militery treining 
FORMERLY DeVry Tech's Canedion Training Center is located 
at 626 Roselown Avenve, Terente 12, Onterie 
OcFOREST'S TRAINING, IHC. 











Win a Homelite 
Chain Saw Every 
Year for Life! 





You may have 
3 chances to win! 


@ One entry makes you eligible for 
all the Homelite prizes! 

@ Just have a demonstration of the 
new Homelite Power Twins" 


Nothing to buy, nothing to write, no obligation 
Just see your Homelite dealer to become eligible 
for the Grand Prize of a free Homelite Chain 
Saw every year for life, pLUS 25 chain saws being 
given free by Homelite District Offices, pLus 
hundreds of chain saws awarded by Homelite 
dealers in their own local contests 

Register now! Contest limited to residents of 
the United States and subject to local, state, 
county and city laws 

Try both Homelite Power Twins and choose 
the one that’s best for you! Both 6 horsepower! 


6 HORSEPOWER 
19 POUNDS 
DIRECT DRIVE 


Cuts down trees up to 5 


feet in diameter; cuts 8” 

oak in 4 seconds, 18” pine 

in 14 seconds. Easy to 
handle, easy to operate, 
easy to carry. Ideal for cutting firewood, clearing 
campsites, building shelters. 


, 


6 HORSEPOWER 
22 POUNDS 
GEAR DRIVE 


Built to meet the 

requirements of the 
professional woods 

man, the new 6-22 cuts 

trees up to 7 feet in diam 

eter, fells 20” trees in 18 
seconds; makes any type 

of cut in any position 

fells, bucks, limbs, notches, trims 


OMELITE 


A DIVISION OF TEXTRON INC. 
a 9108 Riverdale Ave., Port Chester, N.Y. 


————————— ee 
Homelite builds and sells more chain saws 
than any other company in the world. 

In Canada: Terry Machinery, Ltd. 
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crawled out of the hatch. The second 
tank made it. We found it later—burned 
The Sherman with the dozer blade and 
trailer had hardly reached the wooden 
ramp when a shell blew the right track 
off. Our right side had 11 holes left 
by the Nazi 88s; we lost two of our 
three engines. Our ramp was down and 
jammed, so we actually had no bow. We 
severed the cables to free our ship 

As we backed off, listing badly, we 
didn’t expect we could help anybody else. 
But somehow we managed a line to an- 
other LCT that was without engines 
and a sitting duck for the shore guns 
With God’s help we did save her. Be- 
tween then and our finish, we were a 
wandering derelict 

About a week later we managed to tie 
up to an LST repair ship. They plugged 
our holes, cut away the broken steel and 
removed the engines. It was the 19th of 
June when a storm hit us hard. The LST 
had to swing the ax and cut our lines to 
save themselves; we would have ham- 
mered them to bits in the high seas. Our 
crippled ship was driven onto Omaha 
Beach. That was the “unique and un- 
predictable” northeaster described in your 
story. And that was the end of LCT (A) 
2043. 

BERNIE ORAM 
St. Petersburg, Fla. 


Disapproves But Won’t Drop PS 


[| HEARTILY approve of the sentiments 
expressed by your correspondent from 
Nottingham, England | PS Readers Talk 
Back, May] to the effect that you stop 
glamorizing war and death-dealing bomb 
ers. There is nothing glamorous about 
war. However, I do not intend to follow 
his example by canceling my subscrip 
tion. 

JosePH SPENCER, New York City 


More Hidden Keys 


IN your “Hints from the Model Ga 
rage” |May| my wife thinks that in case 
you lost your car keys, you would have 
to climb under the car and reach up to 
the bag to get that spare set under the 
hood. I insist that we should keep still a 
third set in the trunk, so that we could 
then open up the car and get at the 
spare keys under the hood. Our hood 
releases from inside the car 

C. Tuomas Drnser, Rossmoyne, Ohio 





IX ANY CARIN AJIFFY! 


Engines, Brakes, Transmissior~, Rear Ends, Generators—Yes, Any Part 


Diag; 
and ams {ables 


“ take t} 
: 1e 
all et? out of 
1ENition S¥Sstem 
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Now—Whether You're a 
Beginner or Expert Mechanic — 
You Can “Lick’’ Any Auto Repair Job You get soon ctr oo all 
on Any Car Built from 1949 thru 1957 gee ol rarburetors 


types of « 
ES, now you can fix ANY part of you're a top-notch mechani 
ANY car—quickly, easily, and right! you'll be amazed by the time 
From carburetor adjustment to a com and labor-saving methods! 
plete overhaul, it’s easy when you have eo ” 
MOTOR’s famous Auto Repair Manual The Moet of Over 160 
It's like having a staff of factory experts Official Shop Manuals 
and MOTOR's field-trained engi 
neers beside you, guiding you every 
step of the way. No wonder so OVER 
many thousands of beginner and ex 2'/, MILLION 
pert mechanics alike use this step- 
by-step, illustrated giant manual 
MOTOR's Manual “‘starts from soto! Here's ILLUSTRATED step-by 
scratch”’’--leads you through entire step guidance on Automatic Trans 
job with easy step-by-step directions, clear ™issions, Tune Up, Ignition, Carburetors -. Pemper. wie 
how-to” pictures. Tells you WHERE to Fuel Pumps, Axles, Steering Gears, Rear 
start, what TOOLS to use. You just CAN’T End, Brakes, PLUS MUCH MORE phy e+ 


sai SEND NO MONEY 
2,900 Pictures! So Complete Try Book for a Week FREE 

So Simple, You CAN’T Go Wrong! Just mail coupon. (Attach it to post 

NEW, REVISED edition covers every- if you wish.) Test 

thing you need to know to repair any book in your ga- MAIL COUPON NOW FOR 7-DAY FREE T 

car. Over ONE THOUSAND giant rage or shop a 

pages. 2900 “This-Is-How’’ pictures lead GUARANTEED MOTOR BOOK DEPT 

you every step of the way. 291 Quick 


: to pay for itself Desk 28, 250 W. 55th St, N.Y. 19, N.Y 
Check charts—23,436 essential repair in 7 days. If it 


The editors have put 
together the “know 
how" from over 160 Official Shoy 
Manuals and “boiled it down’’ into sees ee Asout 
COPIES one fully-illustrated easy-to-under » 
stand guide 

















ard Vv. Leura, Mew 


c »9« ( Rush to me at once check box opposite book you want 
specifications. Over 225,000 service and doesn’t, return i MOTOR'S New AUTO REPAIR MANUAL 
repair facts on ALL 23 different makes 
= owe nothing. MO ‘ 
fr 1949 thru 1957 Instructions . > Om 
pictures so clear you can't go TOR Book Dept j , 
' Even a green beginner mechanic Desk 28, 250 West 
can do a good SSth St New 
ob T q 
sae te tiie on j And if York 19, N.Y | 
MOTOR'S New USED BY U.S. ARMED FORCES | 
TRUCK MANUAL 
ers EVERY 
EVE J 


and ‘ 
wrong MOTOR'’S New TRUCK REPAIR MANUAL 








Brand-New—Covers All These Makes 
Buick Ford Packara 
Cadiittac Hudson 
Chrevrolet imperial 
ern 
Lincotn 


\| 
Plymouth | 
Pontiac 

Rambler | 
Continentat Mercury Studebaker 1) 


Check box and save 


De Soto Nash Thunderbird |) 


Dodge 0. dsmobite 














Keeping the Home Shipshape 


eeeeeeeveeeeeeeeee eee eeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


A PUP WILL DINE CALMLY if his food and water 
are put down on a car mat. The grooved rubber 
surface will keep the dish from skidding for- 
ward and frustrating a too-eager Fido. 


MATT 
vi 
‘ ‘) 


CROOKED PICTURES ANNOY YOU? To make large 
frames hang straight on the wall, paste a strip 
of sandpaper about 3” long by “2” wide on the 


.\ “ 
‘ 
» 


back along the lower edge. The abrasive ad- 





xm , 
MAKE A FOOD PROTECTOR for outdoor meals 
by covering a lampshade frame with window 
screening. Cut the screening to fit and lace it 
together at the joints with plastic cord. 
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IF WINDOW SHADES TURN YELLOW from the sun 
while still in good condition, you can brighten 
them up by covering them with ready-pasted 
wallpaper or decorative stick-down plastic. 


¥ 


heres to the wall, keeping the frame from sliding 
with every vibration. To shift-proof small pic- 
tures, put a rubber-headed tack in the lower 
corners of the frame to provide friction. 





A BUILT-IN IRONING BOARD that is never used 
takes up space that could be put to a good use. 
Remove the board, paint or paper the wall at 
the rear and put in shelves to hold small items. 








LL TRAIN YOU AT HOME TO BE 
A HIGHLY-PAID MECHANIC IN 


R. C. ANDERSON 
President 


AND REFRIGERATION 








It has been one of America’s great industries for years—but the 
way it’s growing, you'd think it was in its infancy! That's why 
the air conditioning and refrigeration industry appeals so strongly 
to ambitious men who want better jobs, more security, higher pay 
Over 150 million refrigerating units are in use today—are in 
need of repair and service. Each year, 3 million refrigerators 
1 million freezers and 2 million air conditioners are produced 
Not only homes, but stores, offices, restaurants, motels and tran 
ortation systems use some form of refrigeration. Even autos are 
veing made with air conditioners. No wonder trained men are in 
ig demand—are so well paid! Want to be a mechanic in this field? 
To find out how, just mai! coupon for valuable free information! 


AN AMAZING, NEW SHOP-METHOD TRAINING PLAN 


After years esearch, CTI has developed a wonderfully effe 


tive training { lan. It enables you to train at home in spare time 


t 
: 
Dp 


You get 23 big kits to build an air conditioner, refrigerator 
freezer or milk cooler. You keep all this equipment. You do /¢ 
service and trouble-shooting jobs. CTI brings field training right 


into your home! You get practical experience as you learn 





YOU GET EXPERIENCE AS YOU TRAIN BECAUSE 
YOU PRACTICE WITH COMMERCIAL EQUIPMENT 





‘ 
h.p. refrigeration high-side (illustrated at right.) You receive lesson 
material which not only makes kit assembly easy, but downright 


fascinating! Remember, kit training in this field « a CTI “FIRST 


7 
a: HOW YOU MAY EARN CASH AS YOU TRAIN 


Po e/ Many students do repairing in their spare time soon 
\ VEL, they enroll. A number get part-tir bs 


You get all parts and tools to build a heavy-duty, commercial-type 








‘ , others 





y 











| shops. With their earnings mar students not only pay 


their tuition, but sometimes have enough money remain 





Above left is photo of special tools in just one kit. In another kit ing to put in the bank. The reason that students can di 
(right) you get motor, fan, pulley, service tools. You get other tools held work for profit is that CTI training practt 

tubing, much equipment, all of finest quality. Kits are sent on « Students get their experience as they train—not a 
planned schedule so that you learn in easy stages. Kit training de paid apprentices! But get the complete story 


velos ill, provides experience, speeds training opportunities. Fill out and mail coupon today 
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| susimess f= ji OPEN A SHOP— : COMMERCIAL TRADES INSTITUTE — 

Pw Cs) ayG BE THE BOSS MAIL 1400 GREENLEAF AVENUE DEPT. R-384 
TODAY CHICAGO 26, ILLINOIS 

The air conditioning and refrigeration in- FoR Tell me how | con @ or @ better jot 

dustry is a good one in which to start out “y ow Send beotiet, § a A 

on your own.” Many CTI graduates have FREE BOOK Saiigeration, end Conse Sampte, Seth CHEE 

done it, and if you have the determination, AND 

you could do it, too! CTI has special in 

formation for men who want to go into SAMPLE 

business. Mail coupon tor details LESSON 

COMMERCIAL TRADES INSTITUTE 


lone Ste ' 
1400 Greenleat Avenve * Chicege 26, Illinois 





Prize Projects ev 


PS READERS 


Sky Sweeper. Harold E 
Emery of Philadelphia 
ground the mirror for this 
eight-inch telescope through 
which he took the moon 
photograph at far left. 

Wet newspapers on a bar- 
rel top served to hold the 
tool, a glass disk dusted 
with grinding compound 
Rubbing the mirror face on 
this, he trudged around the 
barrel for three months of 
spare time; then sent out 
the mirror for a reflective 
coating of aluminum 

His total cost: $46. Mir- 
ror value alone: $100. 


Planned Storage. When 
Norman L. Chalfin of Cul 
ver City, Calif., built this 
cabinet of oriental ash, he 
had all his hobbies well in 
mind. Two dozen 12” record 
albums or 400 LP platters 
find a home in its four-foot 
length. The drawer holds 
eight-mm. movie reels and 
the niches at either side ac 
commodate art folios. 


Steam Spouter. This model 
of an early farm tractor 
makes George Glusick’s son, 
Alvin, a popular boy in Pu 
eblo, Colo. Glusick went 
back to the turn of the cen 
tury for the specifications 
All the parts except the big 
castings were cut from mild 
steel and welded and ma 
chined to shape. Fired up 
with fine coal, the steam en 
gine works on an operating 
pressure of 100 pounds to 
the square inch. 
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you live no 


No matter 
matter what your 
present job is, you too can soon be cashing 
big pay checks and enjoying an 
future in drafting! Never before has there 
been such a demand for trained draftsmen 

the key industry. No pro- 
fession has a brighter future! Draftemen 
wet top pay are in 


o executive positions . 

; WE HELP YOU GET 
NO EXPERIENCE NEEDED! The Cleve you have graduated, C.} 
and Enginering Institute Courses are the find 

most moaern, practice horough, draiting is 
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prepared espec 
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is best for YOU 
advance, earn extra mone 
time drafting. Many 
in a single week, a 
entire cost of the course 


FREE! AFTER YOU 
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Home Study Schoo! 
pong Net Find out how a ¢ 
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training.) 


EARN WHILE YOU LEARN! Keep your 
present job while learning drafting at 
home in your spare time at the speed that 


ing Institute Succe 
Lesson FREE 
action! This means You 


PON RIGHT NOW! 


COMPLETE PROFESSIONAL EQUIP- 
At no extra cost ( fF I wh 
1 with everything you need - 
de rule 
y drafting set. Drawing 
pencils, paper, everything is furnished! 
There is nothing else to buy! 


tool and in 
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ENGINEERING INSTITUTE 
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GRADUATE, %& 
HOURS OF EXTRA TRAINING AT 
INSTITUTE IN CLEVELAND. This 
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Wm. Reichers, New York 


BIG PROMOTION 


I was promoted from the 
production line ahead of four 
other men and got a good pay 
ne after finishing the 

course 
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“I'd like to see them make...” 
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AN ELECTRIC AIR PUMP that would draw its 
power from an automobile battery to blow up 
big wading pools, air mattresses and paddk 
boats—M. E. Hynus, New Lexington, Ohio 


PRE-MEASURED ROLL ROOFING with dots marked 
on one side at each foot. It would save a lot of 
measuring when cutting off lengths for applica 


tion.—Robert F. Ricks, Richmond, Va. 
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A COOLING BLANKET made of plastic. Cold water 
poured into built-in tubes would keep you com- 
fortable in summer long enough to let you drop 
off to sleep Jay Barnett, Clarkston, Wash 


AUTO-AID STREET SIGNS that also list the street 
ahead. They would minimize braking at every 
corner to find a turnoff, or sudden stops for left 
turns. —B. Middleton, Muncie. Ind 


VITAMIN PILLS IN STRIPS of seven, or in pockets 
on a calendar so that Mom could see at a glance 


if Junior (or Dad) is taking his daily 


-H. E. McCready, Allentown, Pa. 


quota. 
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AGAIN IN STOCK! Famous . SIZE! 
Black Forest brand—world's 

most popular hunting knife! 
New shipment recently ar 
rived from abroad. Over 100 
000 sportsmen paid $3.98 for a ENJOY 
their Black Forest. You get ‘ 75 MILE VIEWS! 
this handsome replica of a 
rare century-old design for 
only 99¢ plus 26¢ for the 
leather scabbard. Total: $1.25 
You SAVE nearly $2.75! The 
Black Forest design was orig 
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Exclusive Gem-Grinding 
makes the BIG DIFFERENCE 
in HEADLAMPS 


This electronic brain with the built-in memory performs the exclusive 
gem-grinding operation on the Guide Points. 


mae ~_— 
Y t MORE Accuracy to 1/10,000th of an inch insures precise calibration 
ou ge between aiming plane and filament of each headlamp. 


GUIDE 


Guide goes one step further than other manufacturers to 
give you the most accurate aiming plane of automotive 


headlamps .. . exclusive gem-grinding of the “Guide 
Points”. This added accuracy in the headlamps is trans- ein 
lated into more light aimed right on the road ahead. It 
gives you that extra visibility to ease eyestrain ... those 


extra seconds to take action! For pleasanter, surer, safer 
nighttime driving, have a new set of T-3 Safety-Aim 
Headlamps installed in your car. 


You get up to 80 feet more seeing distance on low beam— <a Aim 
right where you need it on the right side of the road for afely- 

the benefit of both yourself and the oncoming driver. Now, 

through the precise T-3 Safety-Aiming System .. . ex- HEADLAMPS 
clusive gem-ground ‘‘Guide Points” and tandem Safety- 

Aimers... you can have Guide T-3 Headlamps in your car 

aimed perfectly—-in minutes, in daylight. Get the finest 

lights for nighttime driving—-get GUIDE Safety-Aim 

Headlamps. 


BUY IN PAIRS WHERE YOU SEE 


(x 
> 
AC SPARK PLUG SS THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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You ought to know... 
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Detroit has stopped laughing at the little cars. Even Big Brother GM 
now admits that at least some U.S. motorists want economical 
transportation. It will import and sell here two cars made by 
its European subsidiaries. Buick dealers will sell the German 
Opel Rekord, Pontiac dealers the British Vauxhall (rhymes 
with “talks all”) Victor. The GM move adds weight to the opinion 
of some experts that some U.S. buyers are rebelling against the 
high price of Detroit's “insolent chariots.” (For the inside story 
of why American cars cost what they do, see page 65.) Skyrock 
cting sales of foreign cars also support this theory. This vea 
the total, while still only a drop in Detroit's big bucket, will be 
four times what it was in 1955 (see chart at left, which shows 

the latest complete 

figures). Practically 

all of these are 

ot , ; the cheap-to-buy, 

Where the *y oad # cheap-to-run VWs 
3 British Fords, Re- 


Foreign Cars _ - ane : fe naults ... Look for 
Come From sl » mie: : 4 air-inflated seat 


cushions in cars, 

* though perhaps not 

He >» & in 1958. One maker 

U. 8. Department of Commerce is testing them al 

ready. They'll make 

an air compressor, also needed for air suspension of the car itself 
a critical engine accessory. 


Don’t pay any attention to ‘‘list price” when you shop for home ma 


chinery. Popttar Science has been warning you about this gim- 
mick in its how-to-buy articles—there’s a report on portable 
radios in this issue, page $4—and the National Better Business 
Bureau has now added its authoritative voice with a blast against 
“the unconscionable comparative price and pre-ticketing policies 
of some of the nation’s largest manufacturers .. .” NBBB investi 
gators turned up one outrageous example: a power lawn mowet 
packed in a carton that was marked “Suggested Retail $154.95. 
The wholesale price of this machine was $50. A Boston depart 
ment store was selling it, reasonably but profitably, for $66 
while advertising the phony “list” price. Some bargain! 


A pill to protect people against atomic rayS is now closer to reality. 


Quite a few chemicals work well in animals. One in particulas 
called AET, is 100 percent effective on mice—a treated mouse 
can live through an X-ray exposure that would kill an untreated 
mouse (X rays are essentially the same as the gamma rays from 
A and Hl bombs). Drs. B. G. Crouch and R. R. Overman of the 


A 





You 


Money you 


ought to know... 


University of Tennessee have tried AET on a few monkeys, with 
equal success—every one of them survived an ordinarily fatal 
dose of X rays. 

Will it work on humans? The first step is to find out how much 
AET people can safely take, since the chemical is itself poisonous 
(if taken in large quantities). This is now being done. The next 
step—measuring the protective effect—is a lot harder; you can't 
purposely expose human beings to lethal radiation, at least not 
for test purposes. The plan is to try AET if someone must risk his 
life anyway, perhaps by entering a highly radioactive area. Blood 
tests would then show how much radiation damage the chemical 
had prevented. 


spend on TV and hi-fi comes back to you as money you don't 


spend on movie tickets. Department of Commerce figures show: 

Movie expenditures plummeted from $17 per person in 1946 to 

$8 in 1955, while ex- 

penditures for home 

electronic entertain- 

ment shot from $12 

ud per person in 1946 

to $18 in 1955. (The 

chart at left cancels 

out inflation by giv- 

ing all figures in 

“1955 dollars.”) This 

is only part of the 

average American’s 

1955 bill for recrea- 

tion: $200. Among 

the other items: $3 lost betting on races, $1 for opera and legiti- 
mate theater, $3 on books and maps, $9 for foreign travel. 


Dollars 
S TV, Wifi, radio, musical instruments 
person 


Will the artificial moon rise early? Don't be surprised if they hang one 
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of those artificial satellites out in space much sooner than the 
official timetable specifies (that’s spring, 1958). The rocket engines 
and the silvery spheres are on hand, as are some instruments for 
following them after they are launched. The main tracking sta- 
tions, particularly the complex Schmidt cameras that will reveal 
if the ball is really there, aren't nearly ready yet. But U.S. scien- 
tists are much more sensitive about Russian competition than they 
like to admit. And they're worried lest the Reds score an honest 
(not Pravda-style) first in the big satellite race. So the U.S. will 
fire a number of full-scale test shots, informally but not secretly. 
If one of these tests succeeds in placing a satellite in an orbit 
around the earth, the feat will be announced, very loudly. The 
talk is that it could happen any week now. perhaps even by 
the time you read this. 








INVENTORS 





how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters 

A specially prepared booklet entitled ‘‘Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 





CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


72-H DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 
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The increasingly acute shortage of 
engineering talent assures unlimited 


Opportunities in electronic and aviatior 
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Miami 30, Florida 
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DIESEL 


MEN WANTED 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You learn fast in our school and shops be 
cause ou learn with c 
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and show you HOW 
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of its kind i the United 
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NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept. 42 Nashville, Tenn 


Troubled with GETTING 
MEN UP NIGHTS, Pains in BACK, 
PAST HIPS, LEGS, Tiredness 
40 Loss of Physical Vigor 
your troubles may be traced hap By Ae 


If you have 

tion a constitutional disease. Medicines that 
give temporary relief will not remove the cause 
of your trouble. Neglect of Glandular Dysfunction 
often leads to premature old age and sometimes in 
curable malignancy 

rhe past few years men from over 3,000 com 
munities have been successfully treated here at 
the Excelsior Institute. They have found soothing 
relief and a new health and zest in life 

The Excelsior Institute, devoted to the treatment 
of diseases peculiar to older men by NON-SURGI- 
CAL methods has a NEW FREE BOOK that tell 
how Glandular Dysfunction may be corrected by 
proven NON-SURGICAL treatments. This book 
may prove of utmost importance in your life 
Write today. There is no obligation 
Excelsior Institute, Dept. 8531, Excelsior Springs, Mo 
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AIR CONDITIONING 


HEATING & REFRIGERATION 
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Learn easil 
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DMV EW TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 


the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 


think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 


vention, we suggest that you have this firm make a search for you. 


e Send for a copy of our Patent Booklet entitled 
‘‘How To Protect Your Invention,’’ containing in 7 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “‘Invention Record’’ form, for your use in 
writing down and sketching details of your in 
| vention. We will mail them promptly. No obli- 
‘ gation. They are yours for the asking. / 

















McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS . COPYRIGHTS ° PATENTS 
142-B VICTOR BUILDING, WASHINGTON 1, D. 
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Have us make 
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further 
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course of action. 
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Write for our instructive booklet, 
for Inventors” and our convenient “Evidence of In- 
vention” disclosure form 


Evans 2. Co. Wk. Gane 


REGISTERED PATENT ATTORNEY 
340-3 MERLIN BUILDING, WASHINGTON 6, D.C. 
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“Patent Protection 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD’’ FORM AND 
‘*‘PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”’. 


CAR MILLER 
REGISTERED PATENT ATTORNEY 
WOOLWORTH GBLDG., 36th FLOOR, 87C 

NEW YORK CITY 


INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 
gation on your part. 


PATRICK BD. BEAVERS 
Registered Patent Attorney 

a 937 Columbian Building, Washington 1, D. C. 

MERESESEERREEREEEEEEREREREEEEEeS 


NVENTORS 


U. S. Patents protect your inventions. Our free 
book of “Instructions on Patent Procedure for 
Inventors,’ also “Certificate of Invention” form 
sent without obligation. 

Cc. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON I, 


INVENTORS 


Whether an invention is patentable can be substantially de 
termined by a search of the U.S. Patent records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent 


JOHN N. RANDOLPH 


Registered Patent Attorney 
205 Columbian Building Washington 1, 


D. C. 
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ATTORNEY 
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U.S. PAT. OFF. 1922-1929 
Patent Attorney & Advisor 
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WASHINGTON 4, D.C 
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My 32-page Book—WNot 
10« But FREE 
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“ut AUTO MECHANICS 


re WANT TO KNOW 


This Big Practical Book gives full infore 

mation with working diagrams covering 
the principles, construction, ignite 
tion, service and repair of modern 
cars, trucks and buses, 


Diesel Engines, Hydramatic 
yf Drives Fully Expipined 
complete Guide of coe P Pages, 
ou over 1500 illustrations showing 
inside views of working parts, with 
instructions for service jobs. 


iT PAYS TO KNOW 

How to fit pistons—How to locate 

engine knocks, How to fit connect- 

ng rod bearings — How toservice main beare 

ings—How to recondition valves~—How to 

time valves—Ilow to adjust fan belts— 

liow to adjust carburetors and chokes, How 

to rebulld a clutch—liow to service automatic transmls- 

sions — How to service brakes—How 

to adjust stecring gcar—liow to cope ra 
with ignition troubles —lHow to serv- 
ice distributors—How to time igni- 
tlon—liow to “tune up" an engine 


SP COMPLETE « PAY $2 AMO 

TO GET THIS ASSISTANCE FOR 

VOURSELF SIMPLY FILL IN AND 

MAIL COUPON TODAY 
Step up your own skill with the facts and figures of your trade. Audels 
Mechanics Guides contain Practical Ineice Information in @ 
Hendy orm. Fully illustrated and Kesy to nderstand. H y Ene 
dorsed, Check the book you want for 7 DAYS FREE EX AMINAJION 

Send No Money. Nothing to pay postman. 


~=-MAIL ORDER_™ 


AUDEL, Publishers, 49 W. 23 St., "Io" X°Y" 
Please send me for FREE EXAMINATION books 
marked (x) Letow. If | decide to keep them 1 agree 
to mail $2 in 7 Days on each book or set ordered 
and further mail $2 monthly on each book or set 
until | have paid price plus shipping charges. Other- 
wise | will return them 
HOME APPLIANCE SERVICE GUIDE, 864 Pages $6 
AUTOMOBILE MECHANICS GUIDE, 1696 Pages 6 
TRUCK & TRACTOR GUIDE, 1376 Pages 
DIESEL ENGINE MANUAL, 640 Pages 
MACHINISTS HANDY BOOK, 1728 Pages 
WELDERS GUIDE, 608 Pages 
BLUE PRINT READING, 448 Pages 
MATHEMATICS & CALCULATIONS, 752 Pages 
SHEET METAL PATTERN LAYOUTS, 1152 Pgs. 7.50 
SHEET METAL WORKERS HANDY BOOK, 448 Pgs. 2 
MECHANICAL DRAWING GUIDE, 192 Pages 
MECHANICAL DRAWING & DESIGN, 480 Pages 
TELEVISION SERVICE MANUAL, 480 Pages 
RADIOMANS GUIDE, 1088 Pages 
ELECTRONIC DEVICES, 304 Pages 
la Your ELECTRIC MOTOR GUIDE, 1056 Pages 
WIRING DIAGRAMS (Light & Power), 304 Pgs 
Own Home () ELECTRICIANS EXAMINATIONS, 272 Pages 
an ELECTRIC POWER CALCULATIONS, 480 Pages 
HANDY BOOK OF ELECTRICITY, 1520 Pages 
CO save ELECTRIC DICTIONARY, 9000 Terms 
ELECTRIC LIBRARY, 7000 Pages (10 Pook Set) 2 
SHIPPING REFRIGERATION & Air Conditioning, 1360 Pgs 
CHARGES! MILLWRIGHTS & MECHANICS GUIDE, 1248 Pgs 
POWER PLANT ENGINEERS GUIDE. 1568 Pages 
Enclose Full ENGINEERS & FIREMANS EXAMS, 544 Page 
Payment With PUMPS. Hydraulic & Air Compressor, 1760 Pgs 
Coupon and OPERATING ENGINEERS LIBRARY (3 Books 
We Pay 
Shipping 
Charges 


a 


Check 
NOW! 


You Can 
Look Over 
Any Guide 


eeuegede 


GARDENERS & GROWERS GUIDES (4 Book Set 
CARPENTERS & BUILDERS GUIDES (4 Book Set 
PLUMBERS & Steamfitters Guides (4 Book Set 
MASONS AND BUILDERS GUIDES (4 Book Set 
PAINTERS & DECORATORS MANUAL, 464 Pgs 
HOUSE HEATING GUIDE, 1008 Pages 

Oil BURNER GUIDE, 416 Pages 


NEN SS@OQnerKyVOoueVTennveguwen 


Occupation -= 


Employed by = 


30 Porutar science 


WHAT TREASURES WILL Zaz FIND? 


xciting Treasure Hunt! Big cloth 
bag contains over 1,000 genuine for- 
eign postage stamps from more than 30 
strange countries in far-away Asia, 
Europe, Africa, South Seas, etc.! Un- 
picked, unsorted — just as received 
from foreign natives, banks, mission- 
aries. Nobody knows what's inside! 
Guaranteed worth over $10 at Cat- 
alog prices. Money 

back if not 


. ee Only 


a *1 5 


_ 


BARBELLS 


-maD ? elt eet a —— ro 
100 Bee Se set ad ‘the finest es 
POUND Sretaiag wits ‘ 
SET 


$1 1.80 SEND FOR FREE ‘CATALOG 
Extra BUR BARBELL CO. 
Crates Cnty Lyndhurst 5, New Jersey 


HYPNOTISM 


Be Popular Amaze __ Entertain 


Learn to apply Hypnotism and Autosuggestion in short time by train 
ing at home. Write to America’s oldest, most famous Hypnotic School 
for free information —-now—today. DON’T DELAY. Satisfaction or 
money refunded. Bent in plain wrapper 


SCHOOL OF APPLIED HYPNOLOGY 
120 Central Park South N. Y. 




















Dept. 28 19, N.Y. 


Buried gold —silver—metal objects 
HIDDEN TREASURE! 


is easy to find with GOLDAK’S “FIND 

2 powertu 3°> |b. locator; only 
$64.50 complete with earphones, bat 
teries and instructions. Write for FREE 
literature full tine metal, mineral io 
cators, geiger, scintillation counters 


GOLDAK CO,, 1544-8 Glenoaks Bivd, 
Glendale, Calif. 


make your own on 32> 


mo Com Baines comes complete with 
necessary equipment, including 
diam nd blade for awing 
grinding shaping and pol 
instructions The 
leas motor and 
fob. Burlington, Wis 
day for information and litera- 
ture 


B & | MANUFACTURING CO. 
Dept.S 


iT 


Burlington, Wis. 


atl ys 


'WEW LASTING RELIEF 


ENJOY NEW FREEDOM 


FREE! Write tor reliet FACTS free. 
FRED 8. MILLER, Dept. 3-M 


aCiusive wanutaccurer 
HAGERSTOWN MARYLAND 








UP TO 515 HOUR 
SPARE TIME 


Amazing Opportunity for Men 
or Women who want a Spare 
or Full Time Home. Business! 
PRINT WITHOUT A PRINTING PRESS... 


. 


NO BIG INVESTMENT. 
right in your own kitchen 
p anyplace you can go into the amazing 
Screen. Printing busine Print beautiful SIGNS, POSTERS 

BANNERS, FABRICS anything in 
FLUORESCENT 


Now, right in your own home 


sre room, garage 


fabulous new rlow ing 
COLORS - can be seen for miles. No art 
ability. It's easy’ We supply everything 
PRINT YOUR OWN MONEY. 
print literally turn into money. $100.00 
jobs cost you ke than $10. ‘Tremendous 
Protit opportunities Huge demand! Mr 
ie Anderson, who prints GREETING 
ARDS exclusively, earns over $400.00 a 
SCREEN. PRINT k with this New Discovery 
Secrets REPRESENTATIVES WANTED all over the 
U.S. Write for FREE revealing LOOK 
LET and ACTUAL SAMPLES 
SCREEN-PRINT CO. Dept. 18 
5127 S. Broadway, Los Angeles 61, Calif 


Sent Free! 


Things you 


COMFIOENTIAL HAIR 


~ MAKE BEGINNERS BIG PROFITS | 


Many men and women making big money on imports 
by mail order from home No investment in 
merchandise or ads. We 
cost products from 


tell you where to get low 
ibroad and supply list of 
magazines that run no-cost ads. Write for Free 
details. MELLINGER CO. Dept. G-248, 1717 
Westwood, Los Angeles 24, Calif. 
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Earn $8,750.00 Your First Year! 
Start part time if you wish. We locaily train you, furnish 
everything to clean and mothproof rugs, upholstery and 
quto interiors ON LOCAT £0 by a world-wide process 
ished. No shop needed. Just 2 average 
. NI T profit in year Em oy 
ts. You will be only vice in 
t ng, Parent ea ther 

jlar se r Send now for FREE bookle 
DURACLEAN co., 7 ise Duraciean Bidg., Deertieid, in. 


LEARNPLASTICS 


\ COMPLETE LOW COST SHOP METHOD 
HOME ene — AVAILAGLE 

t Mon op ‘ nP 
INTERSTATE TRAINING ai 


DEPT. C-2, PORTLAND 13, OREGON 


Would YOU Like to Make 
$1,000 A MONTH? 


That's Whot Stanley Hyman 
Made Selling PRESTO 


AMAZING MIDGET 
FIRE SR UNOUIEIES oy 


\ ‘ PRES © Stanley | Hyman 
MERLITE INDUSTRIES. aane Div 
114 East 32nd St Dept. P-162 New York 16. N. ¥ 
in Canada: Mopa Co., Ltd., 371 Dowd St.. Montreal 1. P. Q. 























WRITE FOR 
FREE 
BOOKLET 


MAKE MORE MONEY 
get into 


TELERAMA - ALL & BRANCHES OF 
TELEVISION TECtRONICS 


RADIO 
IN ONE DYNAMIC, MODERN SHOP METHOD 
HOME TRAINING COURSE 


Parts to build a modern TV set, 
including large screen Picture Tube 
Parts to build a powerful Superhet 
Receiver, standard broadcast and 
short wove 


YOU COVER ALL 

@ BRANCHES in 
OWE MASTER COURSE, 
ONE LOW TUITION 


Parts to conduct many experiments 
and build * Continuity Checker 
* RF Oscillator + TV Circuits * Audio 
Oscillator * TRE Receiver * Signal 
Generator 


1 Television -inctuding cole TV 
2. Radio ~ PME AM 

2 indvstnel electronics 

4 Sound secordiny ond Professional Multitester 


* A MUST for all technicians 


FOR MEN WHO WANT TO EARN MORE MONET! 
‘ Blow 


Hi Frdetiry 
Preperation tor FCC License 
Automation 


Rode: & Sone: 
Communications 


Trade School tor over 80 years f mu at he 


ALL &# BRANCHI 





for today’s unlimited opportun 
vision, bklectronis, Radio wdustr 
YOU DO MANY PRACTICAL JOBS 
xiern TV 

send you, umcluding 4a new 
Multiteste:, at no additional " y 


son with each kit EARN AS YOU LEARN Graduate I 


ysis Build a mo 


SiDEmT TRAlmING aT 


NATIONAL SCHOOLS 


eons | MeutbOS # ” anome 47 


NATIONAL SCHOOLS 


FECHNICA TRADE TRAINING 
Los Angeles, California 


ger FAST SERVICE MAN HOW TO 


NATIONAL SCHOOLS. OFFI we ay 
| 4000 4 «MOVUEROA 41 
! LOS ANGELES 37 CALH 

} 


be fren 
8 tesson 
i NAME 
| ADURESS 


8 cary ZONE STATE 
Y Chech if terested OMLT m Resident Schoo! | 


BIRTHDAY 


toming a! lo. Angete 
VETERAN 
SS oe ee oe ee ee ee ee ee ee ee ee ee ee 


hs 





DIESEL 


MECHANICS IN DEMAND 


Learn to earn big poy in DIESEL in our large, modern 
equipped Chicage school and shop. No previous experience 
or training necessary. We help you find living quarters 
and port time job while in schee!. Complete, practical 
courses taught in the following trades, under the super- 
vision of experienced, expert technicions 


APPROVED FOR CIVILIANS OR Gi's | 
— CHOOSE YOUR TRADE— 
CHECK HERE WEEKS 
| | DIESEL MECHANICS 20 
| | AUTO MECHANICS 20 
{| |BODY & FENDER 16% 
| GAS-ARC WELDING 4-12 
| REFRIGERATION 13% 
|] AIR CONDITIONING 8's 
| MACHINIST TRADE 30 
| ADVANCED MACHINIST 
(includes tool & die) 32'A 
| PPANO TUNING & REPAIR 36 


CHOOSE YOUR 
ENG:NEERING COURSE 


hese courses are intended as terminal education for 
n who Wish to enter the Diesel-Automotive and Ke 
ration-Alr Conditioning fields as technicians 
T ene course are designed to prepare men for super 
visory position Sucents A a high school educa 
Lior 1 wi accepted 
LJ DIESEL AUTOMOTIVE ENGINEERING 2 yeors 
| REFRIGERATION & AIR COND 
ENGINEERING 18 months 


HEAVY CONSTRUCTION EQUIPMENT OPERATORS TRAIN 
ING SCHOOL FOR CIVILIANS—Road Building, Terracing, 
Lend Clearing, etc. Reservations accepted now! 

FREE EMPLOYMENT HELP 
Start your career with Greer by checking your interest 


above and mati coupon for complete information at 
no obligation 


NAME AGE 
STREET 


rOWN LONE STATE 
Setabtiched 1902— Over 50,000 Graduates 
55 years uous trade school experience 

to guide your training 


GREER itainnc 


Box H, 2238 S. Michigan Ave. 
Chicago 16, Illinois 


32 POPULAR SCIENCE 


RN UPHOLSTERY 


in your spare time 
run your own -— « 
business AT HOME 


e-3 “ans 
a 
BE YOUR OWN 80SS|\}=> = 


rane toms 
ose 
more from the Start white 
learn imu ay HOME Set ut ur 


repair 
i are UTS ea 
Send tor FREE tNustrated Seek, Samote Lesson 
oTroman ' , v e t 
ot wa A “” . nu n & <¥ choo 
PROVED FOR VETERAN TRAID 


UPHOLSTERY Traves senor 
Dept. FM-1610, 721 3. 


7 T rin Bl 
Here's uh A 


Best |TAN SKINS, 
Hobby | ivds"Aninais 
for Make chine KROME LEATHER, tan and 
i aretime profit INVESTIOATE. 19 AY 
Fun &'FREE BOO aA ae 


s New Free. Se rams | ad. 
Profit )\i W. ScHOOL OF re DEPT. 2608, Omaha, Nebr. 


RERTSTATE 


PAY B1G! SEND ae me sia, A20e- 
TRATED CATALOG Graduates rep 
Making substantial ag... Sta 


rt and run your 
own business quick 


women a all a 
learn easily, Course covers Sal Prope 
Management 5, Appraising, i Loans, Mortgages and 
ated sut 
J 4, aM ards 1 
No obligation 
Approved for World War Il and Korean Veterans 


WEAVER SCHOOL OF REAL ESTATE kx. i996) 
20208 Grand Ave. Kansas City, Mo. 


TRAIN Now For Good Paying Technical Position—LEARN 


Draf ting- Design- ‘Tech INlustration 


Alrcraf a Architect al. Mtructur 
ting rir He sdine 
ACCELERATED 6- MONTHS DAY COURSE. 
Prepares tor positrons in Engineer-Architect OMee 
MATHEMATICS janis Ty, Hiectronte Math. Prep Bhar Collexe 
State Pied” “Vet seared Start any Monday Sue. Eves. 
MONDELL INSTITUTE, 230 West 41 St., NY 36, NY 


46 yrs Placing Thousands Drafting, Design, Engineer Positions 


al 


$ 
Youn inst Street 


We specialize in LARGE SIZES ONLY —sizes 10 to 14; 
widths AAA to EEE. Dress, sport, casual and work 
shoes; golf shoes; insulated boots; sox; slippers; 
rubbers; overshoes; shoe trees. Also sport 
shirts in your exact, extra-long sleeve length 
Enjoy perfect fit in your hard-to-find size 
@t amazingly low cost. Satisfaction Guar- 
onteed. Sold by mail only. Write for 

FREE Style Book TODAY! 


KING-SIZE, INC. 312 Brockton, Mess. 





Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
substance with the astonishing ability to shrink 
hemorrhoids and to relieve pain—without surgery 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place, 

Most amazing of all—results were so thorough that 
sufferers made astonishing statements like Piles 
have ceased to be a problem!” 

The secret is a new healing substance (Bio-Dyne*) 

discovery of a world-famous research institute 

This substance is now available in suppository or 
ointment form under the name Preparation H.* Ask 
for it at all drug counters—money back guarantee. 

*Keg. U.S. Pat. OF 


Complete 
Telescope Lens Kit 
Conquer Space kapiore the Univ » Moon craters, New Steve 
etc. Complete Lens All consists of mw jenglWs gruund ap at 
enjoctive none eyepiece lenses pe. -. ‘POWER. 100 POWER iso POWER 
' 


246 POWER, and eceaanr? lens fittings, Easy to make 
co slinpie oS by ™ eintvastions (Triped and mount not included.) 
oney bac uarar 


BUSSE SALES CO., Hartford, Conn., Dept. PS-S8 


Hotels Call for Trained Me 


Record-breaking travel means nation-wide opportunities and o 
sound substantial future for trained men in hotels, motels, clubs, 
apartment house positions. Fascinating field; fine living; quick 
advancement. You can qualify at home or through resident classes 
in Washington. Previous experience proved unnecessary. Place- 
ment Service FREE. Write for FREE Book. Course approved for ALL 
Veteran Training. 41st Yeor, LEWIS HOTEL TRAINING SCHOOL, 
Room CM-9712, Washington 7, D.C 


AS EULA SECRETS REVEALED! 


Now RS can learn bow to make big money 
t , sande of vertoct eques book HUGE 
“sd ais “Veit “Uihe carlin, Neve PROFITS! 
ae entra Mollie and enough raves MORE 


tiveeat : mares! den fi " MONEY! 
PLASTIC ARTS STUDI 


OUR AD HAS BEEN IN THIS MAGAZINE LONGER THAN ANY OTHER 
TIRE CO., NEARLY EVERYONE BUYS FROM STANDARD 
50 Years of Combined tami:y experience in High Quatity tires 


"We Have No Rent to Pay.'’ Thot is Why We Con Undersel! All Competition 


23 YEARS AT THIS ADDRESS 
PASSENGER TUBE FREE 


Our entire stock of very silightiy worn 
EXTAA MILEAGE TOP GRADE Tires, 
(Written insurance Guarantee). SEND AD 


mavoeoucr 10°°of 


if you Puy or more Passenger 4-ply t +. We 
FR GIVE ONE tire FREE, on each order. Coes not in 
clude W.W. or Truck Tires. Send Ad. 


WHITE WALLS $1.00 EXTRA 43 Barr i pity gS Be naa hy 
5.2" | 640 $4.9 00-20 


3403 5. MADISON, DEPT. 3 
MUNCIE INDIANA 








is 
i 
i 
i 
i 
i 
i 


6.4 
"EXTRA SPECIAL’ Fully Guaranteed ali op 4-piy pass 
FREE TIRE with 2 of more of these.— 7 £i"S0 
Extra. Factory Tested Tube given GIANT’ Time saie 
Thousands of tires py - all over the U.S.A. All tires epee 
F.0.8. Phila. Send or M.0. with this ad. Dept. 5. No C.0.0 


STANDARD 634 N. Broad St., Philadelphia 30, Pa. 











| WILL TRAIN YOU FOR 


RADIO- 
TELEVISION 


ON MY EXCLUSIVE 
NO-OBLIGATION 
NO-RISK TRAINING PLAN ,..,. 


Sorayberry, 
President 





Let me prove to you . . . without cost or obligation 
... that | can prepare you to be a Radio-Television 
Serviceman in 10 Months or Less 


Let the true facts speak for themselves! That's why I 
want you to have my big new catalog and an actual 
sample lesson of Sprayberry Training both FREE! 
Read, then make up your own mind! Train on my 
exclusive NO OBLIGATION PLAN which means 
ou DO NOT sign any hind of time payment contract 
‘Ves pay for and accept your training as fast or as 
slowly as you wish. Prepare now for big paying jobs in 
Radio-TV or your own business. I will help you earn 
while you learn in spare hours at home 


Get Practical 
Experience with 25 
Kits of Radio-TV Parts 


Practical experience 
counts most. In addition 
to modern lessons, you 
train with actual parts 
and equipment, Build 
the famous Sprayberry 
Training Television Set, 
Multi-Range Tester, 2- 
Band Radio, other Test 
Equipment—all yours to 
keep. Get latest training 
on Color TV, Transistors, Hi-Fi and UHF Conversions 
.»» included to make your training more valuable 


You owe it to yourself to ¢ 
all the facts Mail coupon for 


catalog and sample lessor FREE 


See for yourself . . . in actual pictures 
and descriptions why Sprayberry 
Radio-Television Training offers more. 
Backed by almost 25 years of training 
experience. Three training plans to suit 
your exact needs. Rush coupon today 
for big new catalog and sample lesson. 
No otligation; no salesman will call, 


SPRAYBERRY ACADEMY OF RADIO 
1512 Jarvis Ave., Dept. 55-P, Chicago 26, 1 


Mai tor FREE 
facts and 
5 P Chicago 76. i). Sample Lesson 


SPRAYBERRY ACADEMY OF RADIO 
151? larva Ave. Dept. 
Please rush cotelog on your ALL-NEW 
Radio-Television Training Plans. | under 
stand this does not obligate me ond that 


| ne salesman will call. include Somple 
} Lesson FREE 


Age... 





BE YOUR OWN 
MUSIC TEACHER 


Send for Free Book Telling How Easily yf - 
You Can Learn Piano, Guitar, Accordion, a 
ANY Instrument This EASY A-B-C Way 


OW IT’S EASY to learn music at home 
‘ No tiresome ‘ rcises No teacher 
just START RIGHT OUT playing simple pieces 
Thousands now play who never thought they could 
Our pictured lessons make it easy as A-B-C to learn 
to play popular music hymns, classical, and any 
other music, Only a few cents a lesson 
900,000 students, like Lawrence 
LEADERS! 


Many of our 

Welk, are now band 
(Our 59th successful year.) 

Mail Coupon for REE Book 


Fina out 4 
7 or auickly ean 


‘ j , 
sleoman will call.) 
U. &. SCHOOL OF MUSIC 
Studio Al58, Port Washington. N.Y 


u s SCHOOL OF MUSIC, Studio Als, Port Meshingten, n.Y 
‘ ' Free ‘6 -paue i would 


trument) 


Start TODAY to enjoy an encisiag new hobby! Get this big 
valuable collection of gorgeous, multi-colored triangle shaped 
postage stamps brought to you from strange and mysterious 
lands in the wilds of Africa, enchanting Europe, exotic Latin 
America, ete All genuine, all-diflerent — picturing man-eating 
reptiles, jungle birds, action-packed sports 
ships; PLUS scarce airmails, fabulous commemoratives, giant 
and midget-sized stamps. EXTRA! Bargain Catalog Collec 
tor's Manual" plus other exciting offers for your inspection 
Enclose 10c for mailing costs Supplies limited. ACT NOW! 
TUTTI LESLLLA  Te  L 


RUSH my Free ‘Triangle’ Collection and 
other offers. I enclose 10c for mailing costs 


ancient clipper 








Name 
Street 


City State 
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college graduates 
+ get ahead faster! 


tca 
any quarter 


ries Sept 
whose time and budget require 
Ui oe t are in ted to wr 


587 College Avenue Angola, Indiana 


corn as TAX EXPERT 


$ Our students eart s much as $3,000 in 3 short 
months preparing wme (ax returns in spare ! 
also operate lucrative Business Tax Service i 
im stea monthly fees of $10-850 per client 
HOUR und. Enjoy ofessional standing 1 
y f Mm isiness No experience necess 
at home and help you start. Write today 
for free literature. No agent will call. Approved by NJ. Dept. of 
Education, UNION INSTITUTE OF TAX TRAINING, 68-70 Hudson 
St., Hoboken 108, WJ 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Repair your own equipm -4 or MAKE EXTRA MONEY 


in this growing field. Fully illustrated, easy-to-under- 
stand, Home Study Course wri te for FREE information 


LINCOLN TECHNICAL INSTITUTE 
SUITE 8-G, 472 MARKET STREET, NEWARK 5, N. J. 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


Vitalin «6 Ps.D., Me.D., of PR.D. Be @ Teacher 
Vractitioner, Teach ethers how to 
nent. Chartered by State 
ook telling how 


THE NEOTARIAN FELLOWSHIP 


Desk 5, Pickwick Bullding 


Leeturer or Accredited 
achieve Health, Happiness and Content 
Correspondence courses only. Write for FRE 


Kansas City 6. Missour! 


Make More Money in 


ALLS) 


learn at home in spare time. tow tuition All-in-one 
Shop Method course covers Overhaul, Soup-up, Tune-up. 
Fuel Injection ALL OTHER PHASES!! You get every 
thing you need for success in America’s BIGGEST Indus 
try We also give you Motor Analyzing Set; Socket 
Wrench Set, and complete Too! Set Write for Informa 
tion. Send coupon TODAY for FREE BOOK & 

SAMPLE LESSON NATIONAL SCHOOLS 

National Schools Dept. De 


4000 So me a Los Angeles 47, Calif 


Send Free Au Diesel Opportunity Book Today 


Address 


City State 


Check if interestes ONLY im Resident Scheel Training at Los Angeies 


r 
! 
| 
| Name Age 
| 
l 
ee 





VENTION PY AUTO CHROME, 
REPI Nin ah ARS 


MAKE MONEY! SAVE MONEY! 
FACTORY- NEW BRILLIANCE FOR CAR CHROME ara 


4 PLATES 
YOUR CARI 
car -owne 
© probe . Sa tie ne ventions Quickly Builds-up 
sVEEDVLATER It actua plate / a Thick, New 
METAL as you And the plating | Plating 
i becomes an INDEST KUCTIBLI r of th With 
bumper, grille or trim itself. How yo ar wil Each 
ull mighty proud wher ou remove 
and replate metal Appli- 
when you brir cation 


|, even blistered 
fast sensational method of i 
FACTORY -NEW BRILLIANC 
ar. It forn 


a hard 
parkling surfs that defile 


Ss TRY AT OUR RISK 
BUMPERS — GRILLWORK—ALL CAR von ah te Cinte Sarmanens 6 
TRIM RESTORED TO NEW BRILLIANCE! BB i272 Sci 2 time, pe ore net wate Gaeuee Setutien & 
y t your car You " . m 4 ~- on $14. ’ ay # a 
imply ‘attach SPEEDPLAT EMS clam t ' mir kf rives au “yt ey ty 
ar’s battery, then dip SPEEDILATE ish Pie ~ ue " 
into miracle solutior Yo PLAT 
ou RE - ING PARTS yao 


Here is how easil 


CAR, We Fas 
juice bay ‘the tiniest light 


You ha 
ies atte 
om your car 


CAR DEALERS & SERVICE STATIONS— 
Make BIG Profits with Special 
HEAVY-DUTY OUTFIT! EMPIRE MERCHANDISING CO 


FACTORY RESULTS and Big Volume Bust 4 North 3rd Ave., Mt ernon, §. ¥ 
an make Terrific Profite For Y« 











- © electroplating k 


; eck Make Big Money Plating 
s Heavy-Duty Outfit. Do your own replating te r sia Wmecotr 
without removing bumpers or grillwork! I ea rut ervice tion 0 ‘ Other Cars! 
crease the value of used cars Heavy-Duty Out or a Sone Sr id 
et plate ' urrent fror standard 
, ENTIRE KIT COM 
with enough material 
ar You i make 
1 your very first jot HKe-order s« 
avallable from us at rock -hot 
cost to you: MONEY-BACK GUARKRAN 
Order Now-—If €.0.D. send $5 deposit 








NEW, NATURAL LIGHTWEIGHT oni. Buy U.S. 


DENTAL PLATE 


FROM YOUR 
Method gives you natural-lookin 
pate upper wer < or partial 


Savings Bonds 


New, Professional 
4:2 — thtting plastic 


| C 
SET sates Beauty by 


Try new plate ful! 30 





ew plates sent you Alr Mai! same day 


SEND NO MONEY icy esr genres Cotererate 


CLINICAL DENTAL LAB.,.335 W. MadisonSt Dept. ae =o 6. el: malas) 


LET 10 MAIL ORDER EXPERTS HELP YOU High Incomes 
START A PROFITABLE MAIL ORDER BUSINESS 


At a Cost of Just SOc per Month! 
Get into the exciting and fabulous mail order business! Opers 
from your home Get nik fat cash orders ever day b 
Let our taff of 10 mai wder authorities show you 
operate a business what “te sel how to sell it--how to 
how to actually make Mone In Mai! Order Get persona 
ewers to man of our questions AT A RIDICULOUS 
rO YOU OF JUST 50c PER MONTH! Free informatior 


MAIL ORDER BUSINESS, Box 591, Lynn 604, Mass. 


2 WAY PORTABLE RADIO SET! Beaviifying buildings by Colorcrete is @ business 
SENDS—-RECEIVES uP To 10 MILES AS SHOWN opportunity awaiting men of modest capitol 
° everywhere. Owners of homes, stores, motels 
: schools — almost any type of consiruction—aore 
G.I A : looking for means to give lifetime eye-eppeal to 
a tripe, vacations, camping-Keep tn contact with home. friends. We drab or dirty concrete, stucco and similar ma 
watt crystal controlled transmitter —S« e Regenerativ ' sonry surfaces. Colorcretors can do such jobs, in 
' r little time and at little cost, and pockel generous 
TICAL—Full informat ¥ r siek et profits. Colorcrete is a cementitious meterial, 
a . lied by air pressure. Tough, tenacious, endur 
SEND ONLY $3.00 {0)fh 20 ny Ay . 


“1 1) owas ing; 320 colors. Investigate this low-investment 
arrive ne 44 fa matpaid de C ov 
——h tel eal ee tate calls "lst : enterprise by writing for the Opportunity Book 
abinet, « is - +2 6 
sal § c OM PLAT. ¥. wien AND TEST 
SB ates Wied ¥ WIRED AND TEST. COLORCRETE INDUSTRIES, INC C OL () RC R | 
before price goes up 572 Ottewe Ave., Hellend, Mich 
GUARANTEED—AVAILABLE ONLY FROM CANADA: 1022 Dundas Hiahu — 
WESTERN RADIO, Dept. BNS-8, KEARNEY, NEBR. 


auGcusT 1957 35 








TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORC 


BIG PAY!—GOOD FUTURE 1 
() DIESEL () ELECTRONICS 


[} AUTO [| AUTOMATION 
WEVER BEFORE has the opportunity been so good 


for the properly trained mechanic and techni 
cian to step into BIG PAY POSITIONS with 
rapid advancement and future security virtually 
assured 
YOUR SUCCESS depends on the quality of train- 
ing you receive and the reputation of the 
school you attend 
YOUR GUARANTEE we are giving the best in 
mechanical and technical training is proved by 
the fact High pay jobs in Industry, and rat 
ings in the Armed Forces now waiting for our 
graduates 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! fe provide you with 
housing and part-time jobs while in school, 
plus free nation-wide placement service for 
graduates 

Check subject cbove in which you ore interested and mail for 


Veteran Approved 
1650 S. Grand, St. Lovis 4,Mo.— 


Neme_ ue — 
Street__ 
Town 





REGULARLY $74.50 
AVE $44.55! 


20 x 50 


om.t) 

eZ wf inatant 

thener-thy ‘ SALE PRICE FoR 

THIS GALE ONLY ! 

sce and t ‘ ' Mecte J~ 
‘ if Ta 
Lee 80 liane If net satiofied retar for refund 

UNITED BINOCULAR CO. 
9043 S. Western, A 0216 Chicago 20 











BETTER JOB, BIGGER PAY 


Architecture & Building 
Automotive Technician 
Electr onics —ind ustrial 
Mechanical Engineering 
Plumbing — Practical 


Civil Engineering 
High School Courses 


CD Orefting 


Privote Secretory 
Sheet Metal Work 


AMERICAN SCHOOL, Dept.GC 46, Drexel & 58th, Chicage 37, IM. 


Canedians: Write American School, 6083 Sherbrooke W., Montreal 


C-) Business Management 
C2 Bectricol Engineering 
} Solesm onship — Ovtside 


D Accounting 


mr 
7 
mr 


For 
has 
job QO 


important 
contains 


oa 
oy 
a 
uy 
x 
i] 


rig at 


List 
only a few of many big oppor- 


tunities we offer 


Learn How You Can WinA 
years American School 


@Today, choose the career you want and prepare 


for success during spare time at home. Or if you are 


For FREE career information, 
send us your name and address 
and tell us which opportunity 


in work you like best, start training at once for quick 
subject you prefer. Do it TODAY. 


ambitious persons to make their (1 Bookkeeping 


helped many, many thousands of 
positions, high incomes, 
at 


dreams come true 


= 
aS) 
Cc 
a 
= 
° 
° 
E 
° 
be 
a 


security 


m™ 60 


3G ropuiar scienc 





ate tie UL 3 
MAKE UP TO 
$3 or $5 AN HOUR 


Vit s Fole Automatic a 
you can file hand, band 


Made lila 


+. 50 


FREE BOOK Money 
Making Facts ows how 
to start at hor nm spare 


time Write today—no salesman will 


FOLEY MFG. CO. w2i20!%0"% 


Minneapolis 18, Minn 


Locksmithing ‘waxinc 


Now Made ry Practical up-to- 


date course 
7 te cond 








Nelson- Hy Ge. Dept. “ur. 1 
e*- 210 &. Clinton St. icago 6, tt. 


GOLD, SILVER, PRECIOUS METALS with the Fomous Model 
27 Metal Detector Lightweight, uitro-sensitive, low 

cost. None finer, Also GEIGER COUNTERS for uranium 
and the VIOLITE for tungsten. INFORMATION FREE y 


THE —Leleclione corp i) 


5528 Vinelond Ave., No. Hollywood, Calif 
CAN PUT YOU INA 
FINE BUSINESS! 
Rush Card TODAY for FREE OUTFIT 


Get into highly profitable, repeat-order shoe busi- 
ness! Sell new line of Air-Cushion comfort shoes 
to friends, neighbors, folks at work! Over 216 
work, nafe ty whos atyles for 
Ju 





1 extra 

ush name and 

AY for FREE SELLING OUTFIT 

MASON buoe. Dept./88. Chippewa Falls, Wis 


GROW 


CHIDS 


AT HOME 





Hundreds of Famities 
Raising Orchids At 


Home With Our Help 





rowing = instruction ' he rhet 
tet ve flor a ” Als wait Order f 
w far tnatructions lmotendts Booming ose Oremia ‘plant 
wel acleire ORCHID SEEDS, (Quick 
ALL eRee. 


TROPICAL FLOWERLAND, Dept. 28, 100 Se. Vermont, Los Angeles 4, Colif 


TELEPHONES 


and ALL SUPPLIES 
ervice 





HANDSET (CRADLE 
PHONES (2) Comp 
cells, instruct 


WORM HAKVESTERK 
Mac Mawne 


TELEPHONE REPAIR & suPPLY co Dept. AA-26 
1700 Lunt Ave.. Chicago 26, tt. 




















CONCERNED, 


veet]| RCA offers you the 


Thue MANUAL Tells Yo 
How To Make 
Handsome Profits 





SEND ONLY $2.00 FOR YOUR Copy 
yf f 


Famous SPEEDWRITING shorthand 120 words 
per minute. No symbols; no machines: uses 
ABC's. Easiest to learn, write and transcribe 
Lowest cost. For business and Civil Service 
350.000 graduates Typing available t4th 
year. Write for FREE booklet to: SCHOOL OF 


PULL. 


Dept. 2608.7, 55 W. 42 St.. New York #6(A) 





WORLD’S LOWEST PRICED 


ADDING MACHINE “c= 
|} xepasenite 3955" | Color TV 


flick subtract 
vide ‘ bol) J 

,, TOTAL CosT 
a 7 - os me — - SEND NO 
MONEY BA‘ K «Gt ARANTES end MONEY 


a and at wy Pay postman only $2.95 p 
Beautiful rich-looking Leatherette Case in 
cluded a ne extra cost re , Beck in 10 days if 
ot delighted. AGENTS WANTFE 
CALCULATOR MACHINE ‘co - (Mtrs.) SE cenneeneineninenna 


Box 126 Dept. CP-S7 Huntingdon Valiey, Pa 
Pay-as-you-learn. You need pay for only 
one study group at a time. Practical work 
with very first lesson. All text material and 
equipment is yours to keep. Courses for 
the beginner and advanced student. 


DCA RCA INSTITUTES, INC. 
’ 4 














4 SERVICE Of RADID CORPORATION of AMERICA 


WH FALSE TEETH 250 WEST FOURTH STREET NEW YORK 14, WY. 
~ Az In Canada — RCA Victor Company, tid 
5001 Cote de Liesse Rd., Montreal %, Que 


You get undreamed of relief in RCA Institutes, inc., Home Study Dept. PS.87 
seconds! Medically-formulated 350 West Fourth Street, New York 14, N.Y 
NUM-ZIT Adult Strength has Without obligation, send me FREE 52 page CATALOG 
already brought blessed relief to on Home Study Courses in Radio, TV & Color TV. No Soles 


thousands. Recommended by man will call. To save time, paste coupon on postcard 
dentists everywhere. Pleasant- 


tasting... enses discomfort while 

you break in new false teeth Nume 

Works wonders, too, for relief of toothache, neu- Please Print 
ralgic pains. Keep it handy for quick first aid, 

At all drug countera. Address 


NUM-ZIT Adult Strength City Zone... Stote 


Another fine Purepac product KOREAN VETS! Enter discharge date 





A . 
100X moonising Projector 
— Enlerges Pictures, Printing, 
& Objects! — Full Color! 
ectric Magna-Vue Optical 


jects & enlarge 


sketches, objects im ful 


acreen of table MA‘ 
Eniarges an ater 
‘ ' 
> une i 
easy from any 
wt 


s. Overate 

t eurrent Money beck 

Seeentee, Price Poctenis. $4.98 

JOHNSON SMITH CO., Dept. 571, Detroit 7, Mich 
Jap Hora-Kiri 


Demme Knife- 
99¢ i Ne | Sword 


ik, wicked knife we a war lord amure for 
mm itting sicide. Cut ‘ m tw 


face 


Catalog ° 3200 Novelties 19¢ 


Send 10c for an ing catalog of novelties live anim 
scientific cuppiies hobbies, funmakers, planes & b 
looms, magic tricks, joke articies, unusual seeds 
get timesavers cameras, optical goods projectors, 
movies, lucky jewelry, religious novelties, disguises, 
musical instruments, stamps, coins, purzies, fortune 
auto & bike accessories, telescopes, magnifiers, com- 
ke, emokers’ gadgets, artists’ supplies, printing sets, en- 
shockers, knives, billfoids, fireworks, guns, rifles, 
books, games, plants, Send name, address & 10c to 
JOHNSON SMITH & CO., Dept. 571 Detroit 7, Michigan 


MAKE MORE §$ IN 
SPARE TIME HOURS! 


Use “IDEAL” 
Lawnmower Sharpener 
New attachment makes 
Model 300 ‘“‘Iideal’’ a 
perfect reel and rotary 
blade grinder—also 
sharpens shears, other 
tools! Ideal's exclusive 
hook'’ grinding method 
insures quick, easy re 
sults every time. Com 
pore all facts and you'll 
buy ‘Ideal - leading 
mower sharpener for 55 
years. Make more money 
write for free catalog 


The FATE-ROOT-HEATH Co., Dept. PS-8, Plymouth, Ohio 


SANTA MARIA MODEL KIT! 


Flagship of Columbus, faithfully 
reproduced —-sails, guns, shields, 
lifeboat with oars. Precision plas 
tic parts, cement, plans. 114%” 
For catalog send 10c to Dept 
4223 Glencoe, Venice, Calif 

where 


hobby kit 


heat ear 1 foot long orted {re “van, White they last 
99¢ 


Sharpens All Mowers 


*REEL TYPE + HAND 
* ROTARY + POWER 


10- Foor BULL WHIP 


wnee poovverses Love ee 


os Yonk » f MM feet 
trainers Loud eracner 
tthe a ‘snot ‘gun biast { 


6-ft. whip $! 98. 8- tt $2 69 10-ft "$3 29 
JOHNSON SMITH COMPANY Dept. 57 Detroit 7, Mich. 


Pellet mang Automatic 


oor target work & fun “Automatic 
Fuss size + poe of Cott 


ving par 


johnson Smith & Company, Dept. 571, Detroit 7. Mich 


Cicihieei m= 99: 


10-in. Balanced Throwing Knife {'\: 


For 
ection lio 
46 


Ta 
1h] ear ‘ 

‘ tee Onty 99 (Sheath SOc nite 

Johnson Smith Co., Dept. 571. Detroit 7. Mich 


POWERFUL ELECTRIC GENERATOR 
Genermes Up To 75 Volts y Sas, 0808 
»? Se 
terrific electric shock as jok« en } 
many electrical expe rime nts 


to generate electricity 
claceroem uses, etc t ove . 


Throwing Book 15¢) 


nc belis, tight up tights 
medical battery, deliver 


20 new 
H 1 
k ' ea t 


Postpaid $3 
co Maun et Generator $4.95 é ib. Horseshoe oanet ese 
SOHNSON smitH 4&4 co Dept. S71. Detroit 7. Mic 


nome muscles fast! 
~~~ NEW SWEDISH METHOD 
— e rae amazing results 
Gein 10 a. me m Zt. mt 
minutes ao day ee! vibrant 


Detlune 


DIRECT 
FROM 
FACTORY 


powerful, more alert. Gain confi 

superior physique 

Lose fat build muscle. Be a win 

ner at sports, attractive to girls 

New proven method shows you 

exactly how to do it =" 
cmest 


dence through 


includes detailed course and exer 
ciser. Send only $1.98 to anes 
TECHRITE CORP., Box 3-8, San gacx 
Gabriel, California us 


‘How To Start 
Your Own 


MAIL ORDER BUSINESS”’ 


Earn trom $10,000 to $20,000 spare time. We'll put you in busi 
ness and turnish you with everything needed. auchesive new cata 
fogs every th months © your customers one item free 
for every two they buy! Free advertising and mo stock for you to 
buy. We ship for you under your own name io experience re 
quired teday for tree booklet and tranchise data 

MAIL ORDER ASSOCIATES, ROCHELLE PARK 14. NEW “JERSEY 
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ATHLETE’S FOOT Killing You? 


Cuticura Medicated Liquid soothes itching 
instantly —Relieves most cases in 4 to 14 days. 


“Invisible.” ( 


Liquid, 60¢. Soap 29¢. 


yreaseless. Fast Dry- 
ing. For truly sensational, 
anteed results use Cuticura Medi- 
cated Liquid with Cuticura Soap. 


Buy at your local store—or send 
guar- 10¢ 


generous samples of Soap and 
Liquid 
89, Malden 48, 


Address Cuticura, Dept. 
Mass. 


Fastest Known Relief 


1 
I 
I 
I 
I 
i 
to cover mailing costs for i 
i 
i 
i 
I 
i 


— tt te ke hh CC) 





INSURED TIRE SERVICE #i 


POPULAR BRANDS 


INSURANCE POLICY given 
with each used tire sod. 


We Suarantee the amount ot ° 
service you Gay = You CAN T 
ow s \ 
BE FOUND AT SUCH LOW Prick! LOSE! 
Super Quality — Bue ry Perlormanee —s Months Ineured Corvies 
600x 65 $73 $3.95 4 


$soxis 
j 650x«16 





wap Finer—i2 Mes 


= 


Aree OOe~ ang 


Nee OR OOK ud 
NNNNREN Eee 


$1 
i 
i 
1 
1 
a 
a 
i 
i 
1 


@usszone 
Seusquueen 
bed 


700x15 x 
Whitewatls. $1.00 extra. 


Speedy hipments on Mall 
nee cy t ie 
1% on « ders for or more 
kK Mo N 


HEC or MONEY ORDER 
TIRE SALES 370) S$. Normol, Dept. 55-58, 








Chicage 9%, 








75 POWER istic $3.98 


i variable 


sports 75 
loser 


331 Church S1., Hertford, Conn., Dept. PS8-50 


SAVE ‘9.00 


NORELCO Men's Electric Shaver 

Latest model, brand new and fully 

guaranteed Complete with case, cord 

and cleaning brush. Regularly retails 

at $24.95. Our price $15.95 postage 

paid. All orders filled within 24 hours 

by » money back if you are not fully satis 
Send check or money order to 


JOHN BROOKS, Dept. 678. Box 212, St. Louis 3, Mo. 


B.S. DEGREE IN a MONTHS 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and ELECTRONIC ENGINEERING (inc. Radio and TV) 
‘ 8.8. DEGREE in 36 mo in Mathematic vemistry, PI 


Ka “ ence = preparator 








ourse Ore t ra ! ized instruction e 
phasi ‘ pr ae | 


Keeping 5 pace with progress in science and ron gg 


Ma 
‘ i } ria 
atalog and fu information. horell now 


: INDIANA TECHNICAL COLLEGE 


' 687 E. Washington Boulevard, Fort Wayne 2, Indiana 
Please send me free information on 27 Mo. B.S. DEGREES in: 
Aeronautical () Chemical () Civit TF Electrical [ 

Mechanical [) Electronics 
B on 36 MONTH 8.5. DEGREES in 
eres l Cc) 


rm 


J 
Chemistry (1) Physics () 
i Nome 


B Address 
LBSBee ee ee eee ee ee ee ee ee ee oe oe 


YOU 


can SUCCEED ix 
BUSINESS 


THROUGH 


SPARE TIME 
HOME TRAINING 


A better position—a higher salary—can be 
yours IF you can do the work. Business is 
always willing to pay the man who knows 
and pay him well. 


You don’t have to be satisfied with a medi 
ocre job at low pay when in your spare time 
at home you can quickly, and without inter 
ference with your present work, prepare for a 
brighter and happier future 

For nearly 50 years ambitious men and 
women have turned to LaSalle for greater 
ability and larger success. So decide today to 
take the first step to better your own future 

Check the career of your choice in the 
— i¢~ below and we'll send you by return 
mail, without obligation, full information on 
that field—the opportunities, and what you 
must know to be successful 

You can win Success if you train for 
Success. 

Mail the Coupon Today 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 Se. Dearborn St. Dept. 883R, Chicago 5, til. 


Please send me, without obligation, full information 
on the field I have checked below 
) LASALLE ACCOUNTING: ‘l'raining for position as 
Accountant, Auditor, Controller, Cost Account 
ant, Public Accountant, et« 
[) LAW: Training in Law as a foundation for bus 
ness or professional success. Degree of LL.1 
C) TRAFFIC & TRANSPORTATION: ‘I'raining for posi 
tion as Motor Truck or Industrial Traffic Man 
ager, Railroad; Rate Expert, Freight Solicitor, et« 
) CPA TRAINING Advanced training in prepara 
tion for the Uniform CPA examination 
BUSINESS MANAGEMENT: ‘Training for Managerial 
Sales and Department Executive positions 
STENOTYPE: ‘Training for position as Stenog 
rapher, Secretary or Executive Secretary using 
Stenotype Machine 
) STENOGRAPHIC-SECRETARIAL: ‘Training for posi 
tion as Stenographer, Secretary or Executive 
Secretary using Gregg Shorthand System 


Name 
Address 


City, Zone & State 





MORE JOBS THAN GRADUATES 


of Draftemen 
ke 
ma cue eu ral 
I itute 
Dewree be o 
Industr Nationa 
(iftice of Iubli 
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Designers 
itioning technician are 


ning in Bhort Co € 


Home s 
ral Scho Laeo i 


mstructior 


Tool Engineers, Machi 
so (wi lespread that 
ok forward to Achile 


progres 





FR é 
REE 


ALLIED SCHOOL OF MECHANICAL TRADES 


1338.42 South Michigan Ave., 


Send t on inf 


[] HOME STUDY ["| RESIDENT | 
DRAFTING 


NAME 
ADDRESS 
COUNTY 


CHROME VANADIUM 
. DRILL SET 


NOW 
vod | 


ENGINEERING 


$6.49] faiio. 


Dept. PS-8, Chicago &, ti. 
ution on your cour 

VETERAN [ |) NON VETERAN 
AIR CONDITIONING 


AMAZING BLOCK & TACKLE 
* PORTABLE—weighs | 3ozs | 
\ fits in pocket! | 
. GuoHtend@peretion 9 

* POWERFUL lifts up te 
1000 pounds! | 


MEN 
" RIVERS 
ORISTS 


Fess | 


‘ its 


pod 


Also Ava tlabte Tiny Gabe 


SB. ~+f up to 2000 re : Pi 4 | 


\ 


A $14.95 
now ONLY 


value 


Huot Met at $6.65! 


, 
plus 35¢ pp. & hale I 


40 poputar science 


plus 35¢ pp. & hdle 1 F 


powerful as Sh2-SO 


_PRECISION PLIERS — 
sopein ation @ Diag 
nal Cutte @ Fiat Nose 
End Cutting Nippers 
yer ir Nos On 
H ide tat- On ne 
Round A Satpe 


" . ra 
All hb These 


<x 
“ES 
. << 
pert, ES 


oo ™-420, 611 Broadway 
New York 12 Vv 


BUY WHOLESALE! 


FOR SELF OR RESELL FOR BIG PROFITS NAME 
BRAND APPLIANCES TOO WATCHES CAMERAS 
PHONOS SEWING JEWELRY HOUSE 
WARES SPORTING TYPEWRITERS ETC 
SAVE $50.25! 

PRISMATIC 8] 
BINOCULARS # 


Precewon bust for 

berths ane magnifu > 

ton! Coaed achro 1 

mat 6250 lenses 72 
individual focusing. § oped 


on com 
Money Back piv, FREE hard O Money Beck 
Cousar ante 


Cauar antee leather case 
GET OUR BIG WHOLESALE CATALOG OF OVER 2.000 PROFIT 


MAKING ITEMS! POSTCARD BRINGS DETAILS FREE! MAIL TODAY 


on Busclidatecl DISTRIBUTORS 


CLIFTON 4 NN. J 


PAINT SPRAYER 


Apply pamt, 
varnish, lec 
530% «= faster! 
pletely self contained 
no extras to buy! 


enamel, 


9. 
$14.73 


wonal job every ume! 





LITERATURE 


F R E E ON AMAZING 


NEW METHOD 


as 
THAT GETS Quick RESULTS an 
ime & address to 


‘DeVel- O-Flex Dep. s8 


3607 W. Magnolia Bivd Burbonk, Calif 





Learn fascinating 
profitable trade from experts 
in _— time at home! Age or pt al 
' disadvantage Year around 
Full of | art time Pract 
trate lessor Mak wy eve 
learning! All materials & special tox 


LOCKSMITHING INSTITUTE, Dept. PS-92 
1 rut 


5 PARK AVENUE HERFORD, N.S 
J. State Board « Approved for Veta 


Home 


Free Bookiet 


Lic. by N f Ed 











17 Models as low as 
$42.00 (freight includ 
ed). Fibergioss boat 
covering kits, 
supplies, etc 


TAFT MARINE WOODCRAFT. 
= ~PS-BS7 634 29h Ave EE . 


marine 


Minneepels 7!) Minn 


With the FLAT- TOP COMB 


' i 


aT TOP. come. 
IMPACT St yRen 


r Black 
“SEND ONLY 


FRED RURUP P.O Bex 5282 San Diege, Calif. 


ORDER TODAY 


E GLASSES by MAIL As low as 
TE for FREE 

CATALOG with 14 

LENS SAMPLE CARD 


. 
Thousands of 


$495 


Customers 
te ee 
QUALITY READING-MAGNIFYING OR 

BIFOCAL GLASSES FOR FAR ANDO NEAR 

ADVANCE SPECTACLE COMPANY 

537 S$. Dearborn St. 


Inc. 
ar) ee SP-@ Ss ee 





The New 
SUPER G@x:47 Hand Tool 


The ONE Tool for ALL Wire Sizes used in Home 
Wiring, Appliances, Automobiles 


DOES ALL THESE THINGS BESIDES 
CRIMPS Solderiess Terminals cuTs Wire, making clean, 


and Connectors without solder or sharp cut through Insulation and 
tape for safe connections. Conductor. 


STRIPS Wire sizes 22-410. SHEARS Bolts and screws 


Gavges assure proper length for without damaging threads — no 
sure, safe crimp. filing or hock sawing. 


me we am mes me mee eee 
T. W. Berger 
Dept. AU 
ORDER DIRECT —-USE COUPON 1 Suite 401, 1700 Wainut $t., Phila. 3, Pa 
Send me post paid the new super Champ Hand Too!. | « 
Satisfaction guaranteed or money back & enciosing $3.95. (include sales tax where applicable 
Send check or money order for $3.95, & () check [) money order 


Penna. residents add 15¢ sales tax.) 


T. W. Berger g NAME 
ational Distributor Consumers ond Dealers | ADDRESS 


AMP Incorporated city ZONE STATE 
General Offices, Harrisburg, Pa 


ee 


Fateful Warning About Suez 
iven in Strange 1951 Prophecy 


A strange man in Los Angeles known as “The long hidden practices, closely guarded for three 
Voice of Two Worlds,” is offering, free of charge thousand year by the age which enabled 
to the public, an astounding 64-page booklet many to perform amazing feats. He maintain 
analyzing famous world prophecies covering that these immense powers are latent in all of 
these times. Written in 1951, it successfully pre- us, and that methods for using them are now 
dicted that the next great world crisis would be simplified so that they can be used by almost 
at the Suez Canal. It shows that four of the any person with ordinary intelligence 
greatest prophecies could not come true until The 64-page booklet he is now offering free ti 
the present time. But now they can, and the the public gives guidance for those who wish to 
years that change the world are at hand. Great prepare themselves for the momentous day 
dangers but still greater opportunities, confront ahead, It gives details of what to expect, and 
forward looking people in 1957 when. Its title is “Beware of These Days! 
“The Voice of Two Worlds,” a well known The book formerly sold for a dollar, but a 
explorer and geographer, tells of a remarkable long as the present supply last it is offered 
system that often leads to almost unbelievable free to readers of this notice 
improvement in power of mind, achievement of For your free copy of the astonishing prophe 
brilliant business and professional success and cies covering these momentous time as re 
new happiness. Others tell of increased bodily vealed in this 64-page book, addre the Institute 
strength, magnetic personality, courage and of Mentalphysics, 213 South Hobart Blvd., Dept 
poise 145-E, Los Angeles 4, Calif. Send no mone 
These strange methods were found in far-off Just your name and addre on a posteard or 
and mysterious Tibet, often called the land of in an envelope will do. No obligation, Reader 
miracles by the few travelers permitted to visit are urged to write promptly, as only a limited 
it. He discloses how he learned rare wisdom and number of the free books have been printed 
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BUILD THE BEST FOR LESS! 
BUILD ALLIED’S knight-kits 


OWN ELECTRONIC 
You'll mervel at how easy it is to bulld 
KNIGHT.-KITS (with step-and-chek” instruc- 
tions, it's like heving @ goed instructor at 
your side). You'll be thrilled by KNIGHT-KIT 
performence— you'll be prouvd eof your 
work—and you'll seve money! 


2-Transister Pocket Radio Kit 

Build this pocket-size, two-transistor radio 
enjoy lour clear broadcast-band reception 
wherever you go! Completely self-contained 
with built-in ferrite loop antenna—no exter 
nal antenna needed. Printed-circuit board for 
easiest assembly. Efficient reflex-type circuit 
operates for months and months on long-life 
ainaline battery supplied. Super-sensitive 
miniature earpiece gives remarkably good 
tone. With all parts, including simulated 
leather case, earpiece and transistors. 4 x 


5% 2 1%". Shpg. wt., 1% Ibe 

83 ¥ 262. Pocket Kadio Kit $14.65 
Transistorized Electronic 10-in-1 Lab Kit 
Sensational——work with transistors! Assem 
ble the basic parts, then complete project 
after exciting project (10 of them in all) just 
by plugging leade into proper jacks on printed 
circuit board—no wiring changes needed 
Make the following: AM radio, amplifier 
wireless broadcaster, code practice oscillator, 
electronic timer, ewitch, or flasher, or any of 
5 other elecronic relays. Includes all parte 
2 transistors, battery, head phones and inetruc 


tions, for each project. 3 Ibe 
$15.45 


83 V 299. Electronic Lab Kit 


Famous 2-Band ‘‘Space-Spanner™ 


Thrilling new bandewitching receiver. Selects 
exciting short wave on 6 to 18 me (loreigr 
amateur, aircraft, police, marine); and fil 
standard broadcast. Sensitive regenerative 
circuit; 4° PM apeaker, beam pore r output 


Kasy to build. All parts supplied (less cab 
inet). 4% Ibe 


83 V 243. “Space-Spanner™ Kit $15.95 


83 V 247. Cabinet for above $2.90 


_ 2-Wey Intercom Kit 


It's easy and inexpensive to build your own 
2-station intercom! Use it in home or office 
Makes ideal baby sitter Extra high gain 

delivers full output from only a whisper 
Complete with 50 ft. cable (up to 200 ft 
may be added “ ite cases, tubes 


and all parts. Fo ] ibe 
83 ¥ 295. 2-Way Intercom Kit $14.75 
". ALLIED SUPPLEMENT 
Send fer ovr special Supplement No. 165 
featuring the complete line of KNIGHT-KIT 
Hebby, Hi-Fi, Amateur and Test instrument 
Kits. See hundreds of special volves in 
HI-Fi systems end equipment, recorders, 


Amateur gear, test instruments, parts, tubes 
and tools. FREE—send for it todey 


ALLIED RADIO 


Supply House 

ALLIED RADIO CORP., Dept. 07-17 & Our 36th Year 
100 N. Western Ave., Chicege 80, il! 

Send FREE ALLIED Supplement No. 165 
Send the following KNIGHT-KITS 

83 Y 262 83 Y 243 83 Y 295 

83 Y 299 43 Y 247 

All prices Net F 


World's Largest 
Electronic 


Name 
Address 


City Zone State 
— a EE ee 
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POCKET SIZE « LOOSE L 


i atin fochateatin: I @ 5 
bes en = — ; each 


Mech’! Drawing Metallurgy 
Machine Design Hydraulics 
Machinist's Data Radio 

Mech. of Materials Television & FM 
Math Tables Pwr. Trans. Mach. Electricity, AC 
Physics Thermo. This. & Electricity. OC 
Trig-Log Tables Charts AC Motors, Gens. 
Welding Data 
Transformers, 
Relays & Meters 


w heiptul LEFAX can be to you. Send 


Architecture 
Home Heating Surveying Tables 
IMumination Highway Engs¢ 
Electrician's Data General Math 
Builder's Data 
Lumber Data 
Air Conditioning 
Building Constr. 
Reint. Concrete 
Piping Data 


Surveying 


Gen’! Chemistry Phys. & Thermo 

Chemical Tables Data 

Conversion This 

Write tor FREE catalog (2000! istings). See t 
5 book, or $6 for any five boc 


LEFAX PUBLISHERS, Dept. PS-87, PHILADELPHIA 7 PA. 


Analytic Chem 


The original kit 


For sstrate og of 9 mo Send 15 


O'BRIEN GUNCRAFT D "P.O BOX 657 MADISON wis 


me WANTED 


ster o trade with o tut 


Egrn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


y vious experence necessary. Doy and night 
courses. Approved ft vete te ¢ free t etin 


NASHVILLE AUTO. DIESEL COLLEGE 


o: esei mechonics + 








Nashville 3, Tena. 
PRIN rin mone am 
aah 
000 Embossed Business Caras 
tond Letterheads 
x*'g Bond Statements 
'¢ Bond Billheads 
i Small Envelopes 
) Large Envelopes 
WRITE FOR 4 Window Envelopes 


SAMPLES and ed Shipping Labels 


PRICELIST je of Other Stome at Real w Prices. 


ISFACTION G rr ARANTEED 


FREDRICKS-MORROW, 407 E Michigan St.. St, Dept. 6-1, Milwaukee, Wis. 


Free Book on Arthritis 
And Rheumatism 


HOW ve Avote CRIPPLING SSronmryres 
Exp ins wi iy an ef am 
I + r me the oa ine t s all it A spec alized hw 
non-medical t ! t hi p en iccessful 


1919 Wri ) yage FREE BOOK today 
BALL CLINIC Excelsior Springs, Mo. 


Selling EXCLUSIVE 
” PARAGON Cushion Shoes 


i r 
FREE 


PARAGON SHOE COMPANY 


79 Sudbury St Dept. 19. Boston 14. Mass 





Be Your Own Boss in the Profitable Excavating Business! 


Custom Operators of 
Sherman Power Diggers 
Earn Up to $1,000 
and More Per Month 


Wherever you live, you'll find plenty of profit- 
able work the whole year ‘round for this versatile 
outfit... not just a “trencher” but an all- 
purpose excavating machine! Custom operators 
everywhere are making big money with Sherman 
Power Diggers. One bought a farm with just 3 
years’ profits! Work for builders, contractors, 
utilities, and municipalities on such jobs as 
e SEPTIC TANKS and DRAINFIELDS e 
SEWER LINES e FUEL TANK INSTALLA- 
TIONS ¢ FOUNDATIONS and FOOTINGS 
e GAS and WATER LINES e FIELD TILLING 
and many others. The Sherman Power Digger 
travels quickly from job to job, digs at a fraction 
of the cost of manual labor. It’s simple to 
operate, easy to maintain, built to last. 


3” “PALOMAR, JR.” TELESCOPE 


60 & 120 Power——-An Unusual Buy! 
Assembled 


! You'll see the Rings 
of Saturn 


aecinating planet Mars, huge craters 
Star ¢ susters Moons of Jup Or in de 
‘ rinized and vercoated diam 
apeer ) ventilated mirror An Optical Finder 
e , included Sturdy hardwood 
rortab ie. tr pe ~~ Order by Stock No Send check 
”v 


M.O ey-back guaran $29.50 t.o.b. 


Stock No 85.060 WN 
arrington, W.J 


(Shipping wt. 10 tbe 


EDMUND SCIENTIFIC CO., Barrington, N. J., U. $. A. 


LEARN MEAT CUTTIN 








The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks, YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo 

For beginners or men with experience. Get a protit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established 35 years. Get National training 
NOW. Pay your wition in easy weekly payments 


Bcnoe! Of Meat 
Dept. 51-U, Totedo 4, Onic 
Send me your FREE scl 
rhe 


Send now for complete information 
about the easy-to-get jobs for your 
Sherman Power Digger. Let us tell you 
—without obligation—how you can 
go into business for yourself with an 
investment of less than $5000. Or 
make a small down payment and pay 
the balance from your earnings 


SHERMAN PRODUCTS, Inc. 


Dept. 4936 Royal Oak, Michigan 
——— 


LAW FREE BOOK 


Write today for « FREE copy of illustrated law book, “THE LAW. 
TRAINED MAN," which shows how to earn the professional Bachelor 
of Laws (LL. B.) degree through home study of the famous Blackstone 
Lew Course. All necessary books and lessons provided Moderate cost 
convenient monthly terms. Write for FREE law training book today 


Ash for FREE catalog N ; Blackstone School of Law, 307 N. Michigan Ave. 


Pounded 1890 Dept. 120-C Chicago 1, Hil. 


AT NATIONAL 


Pay After Graduation 








after you graduate. Send coupon for FREE 52 page 
school catalog — TODAY. G 


. approved 


Cutting. 


, in we at Cutting Mea 


State 
Aperoved tor training Korean Veterans 


AUGUST 1957 43 





SIMPLE SECRETS OF 
MASTERING MATH 


New Scientific Methods JT | 
Make Mathematics Easy 
— “= 5 DAY FREE TRIAL 


vith MAT HEMATE ike 


ou probably were 


EN 
Onty Rm t 


COMPLETE 
Contents Sactude 


method and see 


SEND NO MONEY. 
pon, a 1 *ract fied 
ematics of FRE I 

PION, Pay nothing Pay 


postmar lu m cou 


AMERICAN a SOCIETY, Dept. CU-5 
, I! 


nothing to 





I Amenican TECHNICAL SOc ry, Dept. CU-5 JUST MAIL THIS 


NAMI 


ADDRESS 
cry 


| if ye 


© pay “all shipping costs 


Lananenar 
You Can Be A 


CLAIM INVESTIGATOR 


We'll Train YOU for a LIFE OF EXCITE- 
MENT « BIG PAY « SECURITY in the fast 
youve billion-dollar Claim Adjustment 


weter to enclom 


a ET lh A 


EVERY COMMUNITY 
NEEDS ADJUSTERS 
k very 


day accidents 


INVESTIGATE 


second of every 

and losses 

happen — and trained 

claim adjusters are 

needed to wmvestigate and to distribute 
billions of dollars 


Ye thousands of insurance compan- 
ra loll ies, airlines, railroad companies, steam 
ship lines, and Government Offices must 


cans 


WINDSTORM LOSSES 


AUTO ACCIDENTS 


continually use Claim Investigators and 
Aclpusters Claim 
always in demand. Many 
$750 a month 

Here is your opportunity 


ey is spare 
Course you are 


ye 
. 7 i 
2 knowledge 


BURGLARIE 


large 


Trained Avents are 


earn over 
At home in 
time you can learn this fascinating 
work easily, quickly 

In taking our Adjuster 
given the 
either to 
to werk 


companies 


Mail This Coupon NOW for FREE Book 
| UNIVERSAL SCHOOLS, Dept. I'S-» 


University Park, Box #202, Dallas 5 
| Please rush me your free book on Claim Investigation 
| This does not obligate me and no salesman will call 


Training 
necessary 


enter your own 


iness of with one of the 


Texas 


| Name Age 
| Address 


Le 
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This FREE Lesson Proves a Can 


SAVE $200.00 
and more— 
IMMEDIATE 

PROFITS 


BOTH FREE! 
— 


eel : : eo es 5 


eLecTHOW enc 
@ Lee 


REPAIR METHOD 


DotA 


——> 


Make $50, $75, $100 Extra Money 
Start A Greeting Card 
& Gift Shop At Home 


sie yw friends New ideas im Christmas, 
« ‘ ’ as card assortments, 
vd gift items 

$1.00 per box, Bo 
Write today for Free Starting Outfit 
Raising Pian, Free Catalon, Selling Guide 
all details of Extra Money Plan and Senaa- 
thomal Pree Offer. Act Now! 


NEW ENGLAND ART PUBLISHERS 
North Abington E-837. Mass. 


“we 
an! Pre Mite t 


BUILD YOURSELF A 
‘“‘HE-MAN’’ BODY 


in hageced . Weeks or Money Back! 
Faste wend he ' b tor 
Dan hewte Sere et 
50 ih. set $ 6.98 
150 th. set $21.98 
14¢ per ib. F.0 8. 
Free! if ma ae 

wmly mould t n uree, OF phot 


Bena 
tor 
FREE 
Catatog 


100 Ib. set $14.98 
200 th. set $27.98 
Fs 


. 
J 
so ae required 


DAN LURIE BARBELL CO. 
52 Su Gristol St., Dept. 770H, Bktyn. 12, N.¥ 
AMERICA’S FAMOUS TV STRONG MAN 


WE PAY $3.50 Ib. 


GROW MUSHROOMS. Cellar, shed and out- 
doors. Spare or full time, year round. We have 
over 25,000 customers. FREE BOOK. Washing- 
ton Mushroom Ind., Dept. 62, 2954 Admiral 
Way, Seattle, Wash. 





EXCLUSIVE DOUBLE-GE MP 


ft HEAVY DUTY PUM 


(MRIGATE @ ORAIN © CIRCULATE @ “uP 
Up to 7,500 GPH; 1,000 GPH 60° high 
from 2 5° weil rd vA to motor 
Tye 
ne tee ' ant . 
Tvea. ‘xe Haii bearing mode 
Bem for pn drives 


$12.95 
sd a <5 1,~ or 


der 
=< today! 
ey eacn eff MTEE 
Gonetaana and Gear p many in All Gizes 


LABAWCO PUMPS, Belle Mead 4 


BE FREE FROM TRUSS SLAVERY 


Now there is a new modern Non-Surgical treat- 
ment designed to permanently correct rupture. 
These Non-Surgical treatments are so certain, 
that a Lifetime Certificate of Assurance is given. 

Write today for our New FREI Jook that 
gives facts that may save you painful and expen- 
sive surgery, and tells how non-surgically 


, 
— — liv r play nd love 














you may 
and enjoy life in 
ere is no obligation. 


r sire The 
Excelsior Hernia Clinic, Dept. 3705, Excelsior Spes., Mo. 





a GIANT BALLOONS 
—_ for $1. 2s 


”s New 
her targ 
“rum nm the s 
nic and old love 
ADVERTISi ac crowds to 
‘ at “~~ ‘trade 
rt returt . 
een for miles! 
more fees 


ue 
for $1.25) 


‘ iflated 
aay’ opel 
99c 


a 

ca t fo bending ra 

aint your name on it) or conver 
™ pantie il uae many other NEW 

t vt J nNOW—$1.50 

res 44 sales tax 


VOLUME” SALES Co. 


War Assets Division 








3930 Sunset Bivd.. Dept. PS-857. Los Angeles 29. Cait. 





NOW NO ONECAN KEEP 20%-40x-6 
ASECRET FROMYOU! TELESCOPE 


Amaze your friends Special: Order now 
See what they're get Free 

Going without carrying d-range 
being seen! ase all metal tele 
scope magnifies up 
to 60 power Watch bali 
ash, check games, look at the moon, stars 
or money animals, distant buildings up close 
order Bright aluminum tube, made for tong use 
Good on hikes, camping trips, can use either 


Money back guarantee 
Se 


202, 40x, of 60x power instantly. Variable focus eyepiece 
No assembling ready-to-use. no special instructions required 


1. J. STONE, cept. T-A-8 1616 Oak St. + Santa Monica, Calit 


$2.95 OR 2 FOR $5.00 


With 50 ft 
battery 
TESTED AND GUARANTEED 
Write for free list on all types of telephones 

Shipments F.O.B. Simpson, Pa 


TELEPHONE ENGINEERING CO. 
Dept. 86A7 Simpson, Pa. 


Child s REAL Auto + 


me aT Ae} . to 
2 MPH for little folb 
ves up t es oF 
t ‘ fortatile Safe 
) ve Deas INQUIRIRG 
full informatio rite 
GORDON W. MORTON CO. 
P.O. Box 5144 Greensboro, N. C. 


1301 gst MORSE CODE 


a S FUN, rom Uncle Sam's Recording 


COMPLETE $ 1 9 5 


OUTFIT 


of wire and slightly used 


© 45 RPM Recording 

© Morse Code Lesson Book 
© Signal Flasher 

© Finger Clicker 


W. Washington 


MORSE CODE RECORDINGS _ neki 12. Chicago 2. it 


Southern California 


opportunities for 


PRECISION 
SHEET METAL 
MECHANICS 


Hughes, located in suburba 
Angck eds experiment 
Metal Mechani tor plannit 
layout and follow I i 
elect: mec part 
lett. Must be a 
ing int 

usin 

Also 

for Journ 

nists and Pre 
Huyhe 

and travel expens 


qualify i. | 


Ai Mail v 


THE WEST 6 LEADER IN A 


HUGHES 


BUILDING 


CULVER 


Thousands of 
Engineers Needed 
for Hard Pressed 


Industry 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Courses 


Photo of Heald Electrical Latorat 
Enroll Now for New Term 
Dipioma Course: 


Heald College Ranks FIRST TELEVISION 


W est of the Mississippi 
n “Who's Pho" in America A 


Send for FREE Information 


Heald Engineering College 


Van Ness at Post. Dent. PSA57 
Sen Francisco, California 


f 


Approved for Veterans 


NAME 
STREET 
city 
STATE 





It tunes speaker enclosures 
just right—by ear... 


A low-frequency glide 
band makes it easy to 
adjust the reflex port, 
detect faulty construction 
and smooth out speaker 
response 


It tells how quiet or noisy 
a turntable is. 


Silent grooves, cut on 
the quietest recording 
lathe known, reveal 
rumbles in disk-turning 
mechanisms 


It shows up worn stylus 
or poor tone arm...... aaeeeeee 


By sound alone, tone 
bands tell whether your 
stylus is defective 

or tone-arm resonance 


too high 


It tests the setting of 
equalization controls .. 


One special band helps 
set equalization or tone 
controls to match the 
standard recording curve 


It challenges you to name 
common sound effects 


A quiz band of everyday 
noises makes an amusing 
party game—and reveals 
how good a system really is 





BUY, CHECK WITHOUT EXPENSIVE DEVICES 


Record Reveals Hi-Fi Bugs! 


The Electronics Engineers and Editors of Popular Science Monthly have 
developed this brand new and completely different 33/4 L.P. test record as 
another service to their readers. 


12 vital reasons why you need this Hi-Fi engineering tool: 


. Check out your present Hi-Fi rig com- 9. Set tweeter level to match that of mid- 
ponents and make them better. range and woofer speakers in three-way 


. Learn exactly how to build and tune a systems. 


bass-reflex speaker enclosure for the . The speaker enclosure tuning band, the 
smoothest performance. only one of its kind yet recorded, is a 


: 300-to-20 le glide tone veated o 
. Detect faulty cabinet work that your ae CEN Gude tone TEpeated over 


eyes may have failed to notice and over, with a cricket-snap sound ev- 
7. S ° 


ery 50 cycles. You can hear, feel, and 
. Pin down speaker performance and tell even see bass resonance 


peak 
whether it matches up to claims. 


. Trace the origin of fuzzy sounds with 
. Put your finger on turntable rumble. your fingers while playing the glide 
Check your stylus and cartridge for wear band at high volume. Then you can rem- 
and misalignment. edy them by such simple dodges as add- 


z ; ing braces, blocks, or extra wood screws. 

. Spot resonance in your tone arm. a an 

. See whether your friends can recognize 

. Tune musical instruments exactly from an air hammer, circular saw, noisemak- 

the precise 440-cycle musical A tone; you ers, ice tinkling, bacon frying, alarm 

can check turntable r.p.m.’s in the same clock, Model T Ford, grandfather clock, 
way. et 


Attractive Album and Full Instructions 


The record comes to you in a protective dust sleeve and 
enclosed in an attractive album. Complete instructions for 
using the record are printed on the back liner of the album 


MAIL THIS COUPON TODAY 


MAGAZINE SERVICES, INC. 
104 E. 26th Street * New York 10, N. Y 


Please send me, postage free, and fully guaranteed, the number of 


Popular Science Hi-Fi Test Records | have checked below 


your local record shop. They ore dis 
tributed by Urania Records, 625 Eighth 


() $3.50 for one record (= records are also available at 
Ave., N. Y. C. List Price $3.98 ) 


You may want two! ([) $5.00 for two records 
An extra Hi-Fi Test Record 
makes an unusually and highly 
welcome gift for any Hi-Fi fan, 
or, you may want to keep it, 
unplayed, as a reference 
standard to check the one you City, Zone & State 
use regularly. 


Nome 


Address 








My check or money order is enclosed. 





lam printing my me 
zine. It 


‘sage ina maga 


may come to the attention of 


But of all 


only a few 


thousands of eyes those 


thousands will have the 
vision to understand. Many may ad 
but of a thousand only you may have 
the intuition, the 
stand that 
intended for 


sensitivity, to under 


what | am writing may be 
that 
taken at 
you to levels of inde 
pendence beyond the dreams of a 

Don't 
no mysticism in this 
ing of 
lawa of nature 


may be the tide 
shapes your destiny 


you 
which 
the crest, carrie 
varice 
misunderstand me. There is 
speak- 


innumerable 


I am not 
occult things; of 
that will 
success without effort on 
That sort of talk 
one who tru 
think 


i” Aa 


sweep you to 
your part 
is rubbish And any 
to tell you that you can 
your way to riches without effort 
false friend. | am 
realist for that 


too much of a 
And | hope you are 
I hope 


you are the kind of man—if 


you have read this far 
that 


earned! 1 


who knows 


anything worthwhile has to be 


that 
effort. If 
e learned this, then you may be 
ready to take the 
development of 


hope you have learned 


there is no reward without 
you hav 
next step in the 
your karma you may 


be ready secret | 


to learn and use the 


have to impart 


| Have All The Money | Need 


In my own life I have gone beyond the need 
I have it. I gon 
the need of gain. | have two businesses that 


have 


pay me an income well above 


And 
the satisfaction — the 


any amount 

in addition, I have 
deep satisfaction — of 
knowing that I have put more than three 


| have need for 


hundred other men in businesses of their 


own. Since I have no need for money, the 


greatest satisfaction | get from life, ia shar- 
ing my secret of personal independence with 
others —eeeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment, | am not a philanthropist 
that charity is something that no proud 
man will accept. | have never seen a man 
who was worth his salt who would accept 


* Posed by Professional Mudel 


I believe 


4 POPULAR sciENcE 


I'd like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be—today 
I am older. Not too old to enjoy the fruits 
of my work, but older in the sense of being 
wiser. And once I was poor, desperately 
poor, Today almost any man can stretch 
his income to make ends meet. Today, 
there are few who hunger for bread and 
shelter. But in my youth I knew the pinch 
of poverty; the emptiness of hunger; the 
cold stare of the creditor who would not 
take excuses for money. Today, all that 
is past. And behind my city house, my 


By Victor 


something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 
And, unless you are will 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up” to the 
achievement of goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot-—but enough to 
believe that you are a little above 
the fellows who 


gain his position 


your 


make me 


merely “wish” for success 
and are not 


to get it 


willing to sacrifice something 
A Fascinating and Peculiar 
Business 
I have a business that is peculiar 


my businesses 


one of 
Che unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows It has to be 


basis 


handled on a local 


No giant octopus can ever gobble up 


the whole thing. No big combine is e 


going to destroy it. It is essenually a “one 
business that can be operated with- 


out outside 


man 
help. It is a business that is 
good summer and winter. It is a business 
And, it is a busi- 
started on an investment 
#0 amall that it is within the reach of anyone 
who has a television set. But it has nothing 
to do with television 


that is growing each year 


ness that can be 


This business has another peculiarity. It 
can be started at home in spare time. No 
No risk to present in 
And no need to let anyone else know 
you are on your own 


risk to present job 
come 
It can be run as a 
business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business 


apare time 


over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 
While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
acrew driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 


summer home, my Cadillacs, my Winter- 
long vacations and my sense of independ- 
ence—behind all the wealth of cash and 
deep inner satisfaction that I enjoy—there 
is one simple secret. It is this secret that 
I would like to impart to you. If you are 
satisfied with a humdrum life of service 
to another master, turn this page now— 
read no more. If you are interested in a 
fuller life, free from bosses, free from 
worries, free read further. 
This message may be meant for you. 


from fears, 


B. Mason 


ing out a product that has a steady and 
ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. 
enough space on this page 


There is not 
And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are 
becoming independent, in becoming 
own boss, in knowing the sweet fruits of 
success as I send me 


interested in 


your 


know them, 
name. That's all. Just your name 
ask you for a penny 


your 
I won't 
I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you 
Don't hesitate to send your name, I have no 
salesmen. | will merely write you a long let- 
ter and send you completé 
business | have 


facta about the 
found to be so successful 
After that, you make the decisions 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. Lf 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men’s lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
Suite M-3-J 
1512 Jarvis Avenue 
CHICAGO 26, ILLINOIS 
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RAISE rabbits for meat, fur and labo- 
ratory. Booklet gives details. Wilson's 
Rabbitry, Greer 2, South Carolina 


GERMAN Shepherds—Guaranteed—Time 
payments. Paerie Dell Kennels, 
pen 6. Pennsylvania. 
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Page booklet, tells how 3! Missouri 
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sas City, Missouri 


19 FARMS, OTHER 
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Coast Bargains galore Mailed Free! 
World's Largest; 57 Years Service. Strout 
Realty, 251-ZB 4th Avenue, New York 10, 
New York 
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Growers, Sperling, Manitoba 
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$26,500.00. FREE No-risk 
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WE Pay $3.50 lb. Grow Mushrooms. Cel- 
lar, shed and outdoors. Spare, full time, 
ear round. We have over 25,000 custom- 
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$60.00 WEEKLY sparetime. Start home 
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tory. Interesting information free. Burtt, 
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DISPLAY work Window 
Learn to use crepe paper and other mate- 
rials. Good full or spare time income. Un- 
crowded field. Send $2.00 for full instruc- 
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MONEY in scrap dealing. How to start 
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Canada 
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home. Publico-E, Oceanside, Calif 


Home 
Box 


Trade School, Box 


Heub! 


newest Mutant Mink 
Le- 


Minkery, 


fishworms and 
Carter Farm- 


Trimming 


‘in 
Samuel 
Minneapolis 7, 


Meshop- | 


$10 | 


| ed books are complete 


you what | 


Write | 
| 6229 


|} ness and social 
| Co 


| sons 75 


25 


GI Approved. Write for | 


Cards 


Seat- | 


| Cale 


| log 


| foreign banknote 


23 


BOOKS & MAGAZINES 


J00D Used Books, 50c-$1. Free Lists 
Editions, Dept. PS, Hempstead, New York 


BRITISH Book Bargains. Any subject 
Catalog free. Transbooks, Box 22-PST, 
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NATIONAL Geographic Magazines 1888- 
1952. Any issue. Periodical Service, Box 
465-PS. Wilmington, Delaware 


ATHEIST Books 
Seeker Co., 38 P 


“SAUCERS” Quarterly Six 
$2.00 Flying Saucers International 
35034, Los Angeles 35 

BOOKS 
Thompson 
Ohio 

WE want to buy 
Science—-any issue 
1915. Condition not 


Phila- 


Hazel- 


Catalogue free Truth 
ark Row, New York 8 

issues 
Box 


Swapped All kinds 
9900 Parkgate, C) 


Ford 
eveland 6 


Popular 
1890 t& 
provid 
pages re 
Tuckahoe 


old copies of 
from period 
too important 
with no 
No. 308 


moved. Write Box 


New York 

BOOKHUNTERS! Scarce 
laneous Books. Atlantic 
Cedar, Charlestown 29 

JOHN Priend 
books you want 
197P8, Cardiff 


2 
FREE 

nosis 

Sunset 


to 


Miscel 


service, 10 


Rare 
Book 
Massach 


Bookfinder, can get 
Free Search Service 
California 


HYPNOTISM 


Illustrated Hypnotism 
Catalogue Write 
Hollywood 46P, C 
HYPNOTISM Part 
Neige E. Diehl, Route #3 
ginia 
BEGINNER'S H 
$1.00 Mone 
more School of H 
Baltimore 6 


usetts 


the 
he 


Box 





Demonstrations 

taur Viz 
pnosis lustrated 
back Guarantee Balti 
pnotism, Dept. 78C. Box 
Maryland 


FREE Hypnotism 
Tapes Recordings 
Ruidoso, New Mexico 

LEARN H 
in Hypnotism 


Books 
58-6097 


Catalog 
Drawer 


pnotism 
shows 


our 
how 
SUCCECERS 
isfaction guaranteed 
Amityville 20, New York 


HYPNOTISM! Complete Course! 25 les 
Mind Reading Course $100 ABC 
Publications, Box 849, San Francisco 1-A 
California 





MAGIC TRICKS, 
PUZZLES, ETC. 
500 TRICKS. Douglas famous 120-page 
Catalog. only lOc. Pastest service to magi 
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las Magicland, Dept. 2. Dallas, Texas 
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NEED Mone 7 EARN While You Learn Auto And Diesel 
Mechanics. Master this top paying trade 
Many graduates earn $100 a week and up 
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LEARN B Ear witt ipl LIZE Conte 
While you sleep, amazin nfidential Home neome 

ention works for yo : ions Here's How and Where Ww Your | Pie 
Dormiphonic tools give y« A i Share! Send stamp! National Contest Bul 
earning languages, correct speech: 1 o-  letin, Box 2665-P5, Miami 16, Florida bama 


r facts figures 1 for n 
provement relaxation nin 47 DETECTIVES INDEXED ¢ 


ves , Tort. So =r - 5 ¢ amp Cire 
educators, ps DETECTIVES—Work home—Travel. Ex- | ! ) ; amp 
fascinating Free Book on erience unnecessar Detective | Particu noetor 
© obligation Moderno- fore free Write Wagoner, P-125 West an d Address. Meta 
321-087 Mezz, Radio City, | 86th. New York 24 plastic pocket Case $1.00. Mated Mail 
DETECTIVE Training. Phillips Secret , Office Box 404. Buffalo New 
LEARN Another Lan g' sage At Home Service S stem 1917 -« North Kenneth 
vasily, quickly, naturally with Lingua- | Chicago 39, Ill t PRINTING 
a one, The World's Standard Conversa- “oil ‘ r ‘ f . . 
tional Method. You learn to speak French LEARN Civil and crimir investigation TULTIGRAPHING, ETC 
Spanish, German, Japanese, Modern Greek = — — ae ood pay Institute 00 NAME and Address Labels 
of 34 modern languages available on te. Chic ee . innyside, Dept. | ¢1 060 Johnston. Box 1996. Grand 
conversational recordings It's - se 7 Station, New Yor 17 New York 
ng in another aoe A ng BE a detective. Write for free details TOP qualit I ing. mimeographing 
course available 7. ree reas State age National Detective Academ Free literature “~u New Leba 
for Free Book and Details of a 535 East 4th Street, Scottsdale, Arizona non Center, New ¥ 
No obligation. Linguaphone Ins . : : 
T-54-087 Radio City, New York 20 DETECTIVE Training Spare ime 100 BUSINESS Cards $100 Pris 
New York Study Learn Fascinating Professic ' 1418 Broadwa Rockford. Ilinots 


$1,000 MONTHLY possible in collection Women a Become DI ‘STINCTIVE Lette Heads 
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WELDERS earn big money Easy to BEAT high prices! List of 10 Free AMAZING Value 1.000 
learn Arc-—-Gas—Automatic Welding New | wholesale catalogs $1.00 E. Clark. 1819 | Business Cards, $3.50 
equipment, low cost training in non-profit | Cloverfield #53, Santa Monica, California Island Park 34, New Y 
chool. GI Approved. Free Booklet Hobart OFFSET rinting $4 
Welding School, Box P-871, Troy, Ohio 51 SPECIAL SERVICES lb. National Letters 
York 3¢ 





OWN Collection agency office. Pays big NOW! Write dynamik ob-application 


Free details. Franklin Credit, Roanoke 7, | letters! Simplified instruct &. $2.00 Cor FREE Catalog Pos 
Virginia sultant, Box 101H,. Santa Y ( i ; Press, Sebastopol, ¢ 
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Mathematics Physics Estimating Sur only Ketchum's Ady ert 
veying. Technical Illustration. Veteran ap Springfield, Illinois 
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PHYSICAL Therap & Massage We 
train you at home. Earn Big Profits From 
Your Own Private Practice or fo ; 53 ADVERTISING, AGENCIES, 
Hospitals and Doctors analogue. | ~~" . 4 
National Institute, Desk 3, 1! , On ETC., FOR ADVERTISERS 
tario, Chicago 11 _ I'LL Write Your Ads ales letter BBE} 
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happiness. Earn degrees Ps D. MaD Write ‘ jiworth Bullding. New York 
for free book. College of Ur real Truth TYPEWRITER Bargains All 
(Correspondence School 23 ist free Woods Typewriter 
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sas. Certificate Degrees PORTABLE Mimeograp! Weight 
Speciait Box 296 pounds Smallest, cheapes yirits duplica 
Jacksonvi nots tor DuPont Distributors Dept 15. Box 
605, New York 1, New York 
EXTRA voney from hobby! basement 
backyard Complete instructions $1.00. | 56 RUBBER STAMPS & 
Pleasant Valley Fs W interse lowa OFFICE SUPPLIES 


6 CONTESTS | LINES $1.00. 4 or 5 Lines $1.50 Any 
Wording. Roughsedge's, 2 Lionel, Clark 
WIN contest money. General Contest | New Jersey 
Bulletin gives hundreds of tips. Lists cur- 
t contests, rules. Sample magazine 25 THREE Line, Nine Word Be bber Stamp 
eral Contests, 1600-A East Sth. Du-  #5c. Details free Forsyth 1 Sherman 
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FOR THE HOME 


FOAM rubber furniture cushions—Fac- 
tory seconds 50 discount. Free catalog 
Foam, 390-A Nye Ave Irvington 
Jerse 

WET Basement Now Positive 
Without Sealing Walls 
Letever, 550 Harlan St 

nia 


rURE 
p. 24x30 
13, Ka 


Corres 
Instructions 
York. Penn- 


Artistic Hang Any- 
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70 OF INTEREST TO WOMEN 
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RAZOR BLADES, SHAVERS 


Razors, Guarar 
$7.00. Calvis 
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GEIGER COUNTERS & 
TREASURE FINDERS 


Gienoaks 


TREASURE Metai-Miner 
M pe Used worldwide 
Hunting. Mineralights, Geiger ch 
tion Counters. Prices from $14.75 
guaranteed. Use our Time Pa nt F 
Free booklets on Treasure Hu 
nium Pro Free ca 
Research Dept. ¢ 
Calif 
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Coming in September Popular Science: 


GIANT HOME- 


Oi 8 53 TORS 28. 8 a  & 


SECTION 


How to get more living space out of your present home 


Latest techniques, plans, diagrams, and 
show-how data for getting maximum space 
at minimum cost. Here's a small sample... 


Save Big Money With 
Smart Planning Tips 


Priceless tips tell you how to save by 
being your own contractor and hir- 
ing your own carpenter, mason, elec- 
trician, etc. Inside dope on financing: 
where to borrow, what interest to 
pay, how to avoid the “low-cost” loan 
sharpies. How to take advantage of 
quantity discounts and cash-and- 
carry plans for materials. And plenty 
more in September PoPpuLaR 
SCIENCE. 

How to Make a Year-’Round 
Room from an Open Porch 


Packed with pictures and down-to- 
earth details on enclosing your porch 
for year-round living —for less than 


$300. 


How to Add 2 Bedrooms 

by Raising the Roof 

In just three days you can have your 
roof raised to make room for two 15’- 
by-15’ bedrooms. Total cost: around 


$700. Get all the details in Septem- 
ber PopuLAR SCIENCE. 


6 Locations for an 
Extra Bathroom 


Here are six terrific ideas on where 
and how to install a new bathroom. 
You'll be amazed at how easy it is to 
find the needed space with the help 
of September PopuLAR SCIENCE. 


How to Convert Your Garage 
into Modern Living Quarters 


You can save several thousand dol- 
lars and practically double your liv- 
ing space by converting your garage 
or breezeway. Get construction de- 
tails in September PopuLar ScIENCE. 


Terrific New Ideas for Mak- 
ing Your Basement Livable 


For only one-tenth the cost of adding 
space above ground, you can add 
new rooms to the basement. Get 
how-to data on heating, flooring, 
moisture-proofing, etc. in September 
POPULAR SCIENCE. 


Don’t miss this special home-improvement section in 
September Popular Science...on all newsstands, soon 


§9 roputar science 





e Giant 6-Ft. Govt. Surplus 59c¢ 


Great Fun for Kide and Adults 
at Beach, Playground or Water 
Sports. inflate to Giant 6 ft 
21 ft. Round, with air or Gas 
Flying Advt. visible for miles 
Terrific for attracting crowds at 
Openings Fairs Roadside 
Stands Gas Stations Sport 
Events. Use as Water Markers 
and Bueys. Made of genuine 
Neoprene Rubber for extra dur 
ability. Surplus. Never Used 
Soild at fraction of cost. Add ic 
handling cost per order. S%e ea 
2 for $1; 5 for $2; 12 for $5 
Huge 10 ft. $1 ea. Colossal 30 

ft. $5 ea. No C.0.D.'s 


NOVEL MFG. 


33 2d Ave., Dept. G-1750, New York 3, N.Y. 
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Build a Boat at >< the Cost! 


~with CLEVELAND'S ful! size, cut- 
to-shape boat patterns, detailed biue 
prints, and specifications. All classes 
and styles of modern Naval Architect-designed boats from 
7\e to 38 feet. BIG NEW 86-PAGE ILLUSTRATED CATALOG, 
7 = 50¢ (coin). “How to Build a Boat 
SE booklet, $2.50 Hardware & Equip 

—", 6 re ee ment Catalog, $1.50 

_—— 

= _.). CLEVELAND BOAT BLUEPRINT CO. 
24 ft. Cabin Cruiser Dept. 8-177 Box 1651 Cleveland, Ohie 


GERMAN  stpcaren 
AUTOMATIC — 9 cai. 
© Blonk Cartridges © Lotest Mode! 

. Ne Permit Required @ Fully Automatic 


ejecting clip. Firing epring eadjustatic! 
Pre cision made by the Finest West ¢ 
WN oomele ' 


14 f. Runabout 





ierman 
' 


* $6.95 


> ‘ Postpaid 
BEST VALUES COMPANY, Dept. G-7, 403 Market S1., Nework, M. J, 





EISENHOWER. ROOSEVELT, 
LINCOLN or WASHINGTON 


these lovel unused pe 
Fatt ly Wedding stats 
with your ret Cover of 
eo.oen ANNIVERSARY. oF Te v 
vrativ «t just isaned 
souvenir in any 
wieh and « 
supply 


TUCKAHOE, H. Y. 














GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home, Writ« 
for free map and literature 

AMERICAN OIL SCOUTS, Dept. PS 
7321 Beverly Bivd Los Angeles 36, Calif 











Over 100,000 Warn Hubs are now in use, proof 
that free-wheeling 2-w.d. with Warn Hubs means 
big savings in gear, engine, tire wear, gas, plus 
more pep, performance, power im high and camer 
steering. Now, with Warn Lock-O-manes, you have 
economical, drag tree 2-wd. of tractive 4-4. auto 
dtedes tar Matically, as you shift! Ask your local 4-w A. dealer 
aeem to install Warn Lock-O-matic or Locking Hubs to 
tet to day. Fully guaranteed. Write for free lnerature. 


WARN MFG. CO., Riverton Bor6064 BE Seottle 68, Wa 


in a > use 
in the U.S in 
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tries! DESIGNED TO 
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Aldor’ ET apectally designed O- “ , 
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o FR MITION af 5 


high speed open road - 

driving AUTOMATICALLY! The Patented 
Thermo. Reactor 

ALDOR Thermo-Reactor is aleo bullt in 

to the World 

Famous A 0 
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cision aut 


BROADCAST BAND 


RECEIVER KIT 


MODEL 88-2 


incl. fed in stself 


$1925 excise tax aaalnen 


(Less Cabinet) : ~4 
SHPG. WT. 10 LBS Radio Kit 


OTHER “BUILD IT YouURSELF*Y Weathhcls 


Oxcilloscope Hi-Fi Preamplifier 


Vacuum Tube Voltmeter Battery Eliminator 
Signal Generator Signal Tracer 
Amoteur Transmitter Tube Checker 
Communications Receiver ond over 50 others) 
Multimeter 


WRITE FOR 


Free CATALOG 
HEATH COMPANY 


BENTON HARBOR 16, MICH. 


Handitester 
Hi-Fi Amplifier 


aucust 1957 §f 





Open rear sights cut the accuracy of modern 
guns and ammunition in half. Lyman preci- 
sion receiver sights deliver all the accuracy 
built into your rifle 

SPECIFY LYMAN SIGHTS With a receiver and 
front sight combination for all popular rifles, 
you can have Lyman Sights for your gun for 
as little as $6.50. You can’t buy more accu- 
racy at any price! 

FREE CATALOG Discover how you can dou- 
ble your shooting accuracy. Send for free, 
full-color 24-page catalog. Describes all 
Lyman Products for Shooters. 


THE LYMAN GUN SIGHT CORP. 





BOAT 
KIT 


CATALOG 
Free! 


$39.25 Up 
Freight Pa 
EQUAL TO FACTORY BUILT BOATS 
Luger Kits Save you ‘2 to %4 Cost 


Assembled and finished by inexperienced owners, 
Luger kit boats equal factory-built in style, beau- 
ty, speed, handiing. Send for BIG catalog showing 
cruisers, runabouts, convertibles, fishing beats; 
alse Fibergias, hardware, trailers, accessories 


ELLA 


NEW, FALL 
CATALOG 





Gets You Autumn-Ready 
CORCORAN'S Fall 
Fishing, Camping & 
Hunting Catalog helps 


7 choose from 


hundreds of Corcoran’s latest outdoor spe- 
cialties. The newest in clothes, equipment, 
and accessories, fully illustrated, reasonably 
priced. Send for your FREE copy today! 

CORCORAN, INC. Box PS87, Stoughton, Mass. 
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AMERICA’S MOST 


MICRO-MIDGET RACING is Americas 
fastest growing sport. Now anyone 
from 18 to 60 can own a real 
racing car and have ail the lustrated literature 
thrills and excitement of describing all 
SPEEDWAY details 
RACING 


CITING SPORT 


The all-new 1957 COMET is the 
ultomate in Micro Midgets and 
has no equal. Send 25¢ for 


The HANDBOOK for SMALL RACING CARS 

The ALL-NEW 5th Edition of this very 

popular Handbook is jam-packed with 

EXCITING ARTICLES, ACTION PICTURES 

PLANS, SPECIFICATIONS, ENGINE INFORMATION. TRACK and RACING DATA, HOW TO 
START A RACING CLUB, HOW TO BUILD A TRACK, ALL RULES and REGULATIONS, etc, 
for % MIDGETS, MICRO-MIDGETS, % MIDGETS, 500 cc CARS, and FULL-SIZED MIDGETS. 
You've never seen a book filled with so much ACTION, EXCITEMENT, and VITAL INFOR- 
MATION. It also serves as a COMPLETE CATALOG telling where to buy ENGINES, WHEELS, 
INDIVIDUAL PARTS, SUPPLIES, and COMPLETE CARS. All for ONLY $1.00 


COMET MANUFACTURING CORPORATION .- ve 


ev 5 vw © 
[Avro wancas WRITE FOR COMPASS HISTORY FOLDER 


DINSMORE INSTRUMENT CO., 1814-35 Kelso st. 


FLINT 1. MICH 


GET LATEST OFFICIAL AIRCRAFT PHOTOS 


SPECIAL INTRODUCTORY OFFER! 
1. 4. 3'2x5 photos, world's fastest Jets 
2. 4325 World War I! planes 
3. 43'2n5 of Rockets, Missiles 
4. | 6x10 Boeing B-52 Jet Bomber 
5. | OxtO Lockheed F-104A Starfighter 

Only 25¢ a set 
Send st for ot 5 {$2 value) 

Iiiwet. Cat, « Money back quar 


a Se, (te Te 
, GASOLINE ENGINE 
‘rmacrows” pESHELMAN]S\/U go Saas 


36 Holes Per Gal. Gas 


Up To 10 Miles Per Hr. 


frac 


, a 


TILLERS 
at amazing wr ul 
savings. SP ORTABOK t 
Write for Free} i’. For Pres 
Literature ESHELMAN CO., Dept. 359 
109 Light 6t.. Baito. 2. Ma. 


sreetq@HUNTING KNIFE 


4-INCH BLADE 
t or me one fis ane knife yo e ever hadt 
! ate Y HARP! 
you with our 
" Please send lhe for hand NO 
LIMIT hut «* randlin each nife Order TODAY! 


+ TROWLLTVE “Hg SMeeys 





nd knife 











HUNTING KNIFE, ‘Dept K- 251. " Box 881, St. Lovis, Mo 


PENCIL 
0X PROTECTION |! ee 


This tear cas pencli dis- 

SERVICE STA chartes smothering clouds 

TIONS Bar. ot tear-cas to bene J 
car w “ERs. step. stm and incapacitate the most vi 
- pone ae cious man or beast. An effective suet 
tute for dangerous firearms; teaves no 


tin. ™ jenc 
OFFICES. BANKS ane — ae tiny No selling exper © 


——HOMES. (NOT 
SOLD TO mi 
NORS) 
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SHELL -AND-INSULATOR DESIGN — Both 
Proot - © AC Spark Plugs insulator and shell are designed to 
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for recommended service lite! aikaancdis cmon 
pression leakage and power loss 
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where among the Superstition Mountains. Weather: bright controts tip temperatures and 
cuts spark plug fouling to a 


and clear. Temperature: a stifling 112 degrees minimum in all climates 


This is a land of cactus, sun and swirling dust. In the heat 

of the summer, and in one of the most notorious heat 

belts within the continental limits, AC Spark Plug | 
Division of General Motors sought out the hottest area 4 © 
and put AC Spark Plugs to the test one of a series of ; 

tests under extreme climatic conditions to prove again / 


i 
j 
that ACs are best for the kind of driving you do . > h 
Hour after hour the desert tests went on—new ACs versus “ 


AC plugs after a normal lifetime of use. At last the tests 
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more proof that AC Spark Plugs, with normal servicing, 
will supply all the power you need, all the economy you 
could ask, right up to recommended lifetime limits. 


AC SPARK PLUG <® THE ELECTR 


64 POPULAR S¢ 


hot tip 
spark plugs 





POPULAR 
SCIENCE 


Vonthly 


*“"What Makes 
Cars Cost 
So Much?” 


That's a question that occurs to everyone today — 
including Congress. Its answers are complex and 
controversial. Some ot them may surprise you 


By DEVON FRANCIS 


HIS fall, for the sixth straight year, the price that you pay for 

a new car will probably go up again. Since 1949, the year when 

automobile factories began to hit their stride after World War 
II, price increases seem spectacular 

In 1949 the cheapest Chevrolet had an “advertised delivery price” 
of $1,313. The cheapest 1957 Chevrolet: $1,996.32 

In 1949 a Ford listed at an ADP of $1,425. The price today 
$1,990.60 

In 1949 a Plymouth listed at an ADP of $1,397.50. Today 
$2,008.50 

These are ostensible price increases of 39 to 52 percent in eight 
years. Yet the cost of living, as a whole, has gone up only 17.2 
percent over the same period 

Or consider monthly payments. In 1949, after paying one-third 
down by cash or trade-in, you forked over about $49.90 a month for 
24 months (average payoff time) to buy a new car. Today you are 
parting with $57.40 a month for an average of 30 months for a car in 
an equivalent price class. (Your monthly outlay rockets up to $80 
to $90 if you buy extras like an automatic transmission and power 
steering. ) 

What makes cars cost so much? Three months ago PoruLar 
ScrieENCE began a series of interviews on the subject. We have come 
up with a lot of answers. Naturally, everybody concerned doesn't 
agree. The consumer thinks prices are too high—though he keeps 





Don't be misled by the advertised cost of 


buying to the tune of 6,000,000 cars a year. 

This article will report: 

e@ How car prices get that way 

e@ Why production-line workers think 
price rises are unjustified 

@ The reason cited by the manufactur- 
ers for raising them 

e The dealers’ conviction that higher 
prices this fall will mean fewer sales, 
and 

@ One unpublicized reason why prices 
go up. 


How much 
have prices risen? 


Who sets car prices? The manufacturers, 
of course, set them at the wholesale level. 
The wholesale prices only roughly deter- 
mine retail prices. 

The posted (“advertised delivery”’ ) 
prices of cars can’t be taken at their face 
value. In 1949, cars sold at more than the 
posted price, a figure “suggested” to deal- 
ers by the factory. Today cars are selling 
for a lot less than ADP prices. 

Each month the Government’s Bureau 
of Labor Statistics collects retail price data 
in 46 cities from Chevrolet, Ford and 


Plymouth new-car dealers. The models 
surveyed are those selling nationally in 
the largest volume. Currently, all three 
are four-door sedans with eight-cylinder 
engines and automatic transmissions. The 
“series” used are the Chevrolet 210, the 
Ford Custom and the Plymouth Savoy. 
The BLS prices include the extra equip- 
ment and accessories that the dealer cus- 
tomarily sells with a new car. 

On this basis, the BLS reports that the 
average true retail price of new cars is up 
19 percent over 1949. 

True price increases. Though auto 
posted prices have gone up by a third toa 
half since 1949, the actual rise is less. In- 
flation, plus new customs of discounts and 
over-allowances on trade-ins, make it seem 
higher. Accurate comparison is hampered 
by the fact that the product has changed. 
Today’s OHV V-8 with an automatic 
transmission is a far cry from the six with 
a stick shift that the Government meas- 
ured in 1949. Still, making al) corrections, 
Government economists say that cars cost 
about a fifth more than they did eight 
years ago. 

Other prices are down. There’s another 
way of comparing today’s car prices with 


How Car Prices Are Set 


WHOLESALE car prices 


roughly determine the retail prices 
set by a system known as the 


in 30 years 
It boils down to this 


the ones the 
dealer pays the factory and which 
are the 
“standard He 
volume concept.” It hasn't changed much 


The manufacturer chooses 180 to 190 
working days for production because of 
“seasonality” of output and sales 
calculates his costs on the number 
of cars he will turn out in that period 
Then he takes a rate of profit he con 
siders reasonable, say 20 percent on his 


A manufacturer estimates his capacity 
to produce cars in 180 to 190 working 
days out of some 235 working days in a 
year. That's his “standard volume.”” The 
number of normal working days ina year, 
counting out weekends and holidays, is 
around 260. But, in the auto industry, 25 
days are deducted for “down time” on 
production lines for model changes, fluc 
tuations in daily output and vacations. 


§§ Popular science 


investment—a hedge between good and 
bad sales years—and adds it to his pro 
duction costs. He figures as best he can 
the tax bite, and adds that in. Finally, he 
divides his grand total by the number of 
cars to be produced. That gives him a 
wholesale price. To that he adds the 
federal excise tax of about 10 percent. 
That's the price he charges the dealer 
at the factory door. If he sells less than 





a new car—take a look at its ‘true’ price 


yesteryear’s. That’s to put them back-to- 
back with prices of common household 
items requiring similar materials and la- 
bor. The BLS figures show that over the 
same time span, washing-machine prices 
went down 3.2 percent, vacuum cleaners 
9.2, and refrigerators 29.1. 


What the labor 
union says 


A VOCAL and persistent critic of car prices 
is Walter P. Reuther, president of the 
United Auto Workers labor union. The 
UAW has a big stake in the fortunes of the 
automobile industry—the number of pro- 
duction-line jobs is keyed directly to fac- 
tory output. 

In 1950, assailing the “enormous profits 
of major automobile manufacturers,”’ 
Reuther called for price cuts on cars. On a 
typical Chevrolet, he said, the price could 
be slashed more than $300 to the consumer 
and still leave GM a “generous” return on 
investment. 

GM is Reuther’s prime target because 
it manufactures about half of all U. S.- 
made cars. 

The UAW has a bilious eye for the fact 


180 to 190 days’ production, his profit 


that cars of different make consistently 
carry price tags almost as alike as peas in 
a pod. Last September the price of Ford 
cars went up an average of 2.9 percent to 
cover the boost in “actual costs for mate- 
rials and services.”” Three weeks later, 
Chevrolet announced its price rise: six 
percent. Ford promptly matched Chevy’s 
increase. 

The UAW marshals many figures to 
buttress its contention that it’s not higher 
wages that cause higher prices. It says 
“real” wage increases—measured in terms 
of buying power—have been more than off- 
set by increased worker productivity due 
to automatic machinery and “technolog- 
ical advances.” 

The big reason for high car prices, 
Reuther insists, is industry’s profits. In 
the last decade, according to the UAW, 
GM’s lowest profit on investment after 
taxes was 19.9 percent, in 1956, and its 
highest, 39.9, in 1950. 

Ford Motor Company’s figures are 
lower. Ford’s lowest profit on investment 
was nine percent, in 1947, and its highest, 
27.6, in 1955. In 1956 the company’s profit 
was 12.7. 

The UAW adds parenthetically that in 


retical because the dealer can charge you 


drops. If he sells more, it’s gravy. 

Today's actual wholesale price on a 
Chevrolet 210 series four-door sedan 
with an eight-cylinder engine and an au- 
tomatic transmission, radio and heater, 
is $1,987. That on the Ford Custom 300 
similarly equipped is $1,985, and that on 
the Plymouth Savoy $2,010. 

These are wholesale prices. For a theo- 
retical retail price, add one-third of 
the wholesale figure as the dealer's gross 
profit (before expenses), then add the 
cost of transporting the car from the fac 
tory to the point of sale, then add what- 
ever state and local taxes that you 
personally must pay, and then add what 
the dealer calls his “preparation and 
handling charge.” 

The retail price you arrive at is theo- 


whatever he pleases. What you pay him 
in the end depends on how hungry he 
is and how shrewd a trader you are 

Car prices do not, of course, remain 
fixed. One dealer gives a better price 
than another, and in the late summer 
and early fall, all dealers chop prices 
That’s to move current models off their 
floors and get ready for new ones 

It is not generally known that the 
manufacturers cut their wholesale prices 
at that time too, So price increases im 
posed at the start of a model year often 
are washed out at the end 

The factories give discounts to dealers 
just as department stores put dusty 
merchandise in the bargain basement to 
get it sold. Wholesale price discounts of 
more than $100 are not unusual 
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You pay too much, says the auto union... 


1955 the average after-tax profit on invest- 
ments by all U. S. manufacturers was only 
a half to a third those of GM and Ford 

Chrysler doesn’t come under Reuther’s 
guns as often because—says the UAW it 
has “even less independence” than Ford 
in setting its prices. 

The union contends that ever-higher 
prices are not warranted—that the manu- 
facturers rig them, using increased wages 
and the ever higher cost of materials as 
excuses, 

It cites a statement in September, 1952, 
by Charles E. Wilson, at that time presi- 
dent of General Motors, now Secretary of 
Defense. Writing in Reader's Digest, Wil- 
son said: “I contend that we should not 
say ‘the wage-price spiral.’ We should say 
‘the price-wage spiral.’ For it is not pri- 
marily wages that push up prices. It is 
primarily prices that pull up wages.”’ The 
italics are Wilson’s. 

The union asks: If last year’s boost in 
the prices of iron and steel (comprising 
four-fifths of a car) added only $14 to the 
cost of making an automobile—on the 
statement of one trade magazine—how 
come retail car prices went up an average 
of $100? 

The union supplies its own answer: 
There is no price competition among the 
products of the big manufacturers. There 
is no “free’’ wholesale market, as there is 
for electric toasters, refrigerators and vac 
uum cleaners. Car dealers are a “captive” 
market. They pay the prices charged by 
the manufacturers, or else. 

The current car output level “suggests” 
to the union that the automobile industry 
is letting a third of its capacity lie idle, 
adding, “Prices are kept high in order to 
realize a profit sufficient to permit con 
tinuous expansion through self-financing.” 
Should car makers expect their sales to 
pay for plant expansion? No, according 
to the union: 

“Because prices are kept high, the added 
capacity can’t be utilized. Why not have 
expansion financed by the investor rather 
than by the consumer?” 

Significantly, the union puts no stress 
on what recurrent model changes add to 
car costs. Without this “cycling,” hun- 
dreds of thousands of production-line jobs 
would disappear. 
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What the 
manufacturers say 


THE auto makers have other thoughts on 
these matters. Their fundamental atti- 
tudes on car prices and what contributes 
to them follow: 

Labor. “There has been,” said one in- 
dustry economist, “‘a built-in cost increase 
in every labor contract signed since 1951. 

“Automatic machinery and greater effi- 
ciency in manufacture—the technological- 


Are Rising 
Prices Making 
You ‘Buy Down’? 


ArE high prices affecting the buying 
habits of the U. S. motorist? Do the 
booming sales in low-priced foreign im- 
ports indicate a “rejection” of high U. S. 
prices? 

The immediate evidence indicates a 
possible trend to “buying down.” One 
trade paper reports substantial gains in 
sales of Chevrolet, Ford and Plymouth 
standard-transmission, six-cylinder cars 
because of price-resistance to V-8s and 
automatic transmissions. 

The medium-priced cars’ share of the 
market—that for Mercury, Olds, Buick 
and Dodge—was 3.17 percent less in the 
first quarter of 1957 than in the same 
period of 1956. (But Cadillacs are selling 
better than ever.) 

According to a survey by the Federal 
Reserve Bank of Philadelphia, dealers 
think higher prices have brought on buy- 
er-resistance. 

There is a considerable body of opin- 
ion in Detroit that the buyer-resistance 
is confined to GM's Olds, Buick and 
Chevy—that if these cars had been flash- 
ier this year, the whole industry would 
have profited from higher sales 

Anyway, downgrading is not clear-cut. 
Four out of every 10 Chevrolets. Fords 
and Plymouths sold now are luxury 
models, with automatic drives, power 
brakes, big engines and other extras. In 
manufacturing, these multiple offerings 





.. Not for what you get, industry replies 


improvement factor—do help write this 
off, but only in part. Every time we install 
a new automatic machine, we have to 
make a deal with the union to keep more 
production workers on the payroll than it 
actually requires to run it. That’s the price 
of labor peace. 

“Even without labor’s regular drives for 
higher wages, we have to meet the cost of 
an automatic annual ‘improvement factor’ 
of six cents an hour per worker, plus ad- 
justments for the cost of living. Both are 


in the contract.” 


in options are known as a “product mix.” 
It gives the buyer a wide range of choices, 
as the corner candy merchant entices 
pennies from grubby little hands with a 
variety of sweets. 

Options serve to catapult low-priced 
cars into the medium-price bracket, me- 
dium-priced cars into the high-price 
bracket. Ford, for instance, has assumed 
a lead over both Buick and Olds in the 
number of power-steering units installed 
at buyer demand. 

The industry denies that there is any 
long-range downgrading. It points out 
that in 1949, 22 percent of all cars sold 
were in the lowest-price bracket. Today 
it’s only 11.5 percent—the bulk of them 
to fleet buyers. 

A year ago last spring, the low-priced 
car division of one big company esti- 
mated that the public would buy 10 per- 
cent of its output as premium cars. The 
figure, as of now, is 30 percent. 

Manufacturers say that the real index 
to the health of the new-car market is 
how used cars are selling. (If dealers 
couldn't accept, and sell, used cars as 
down-payments on new ones, they would 
go out of business.) The volume of used- 
car sales has gone up almost steadily 
from 5.6 million cars in 1948 to 9.5 mil- 
lion in 1956. (The curve dipped slightly 
in 1951 and 1953.) Retail prices on typi- 
cal two-year-old cars keep rising too. In 
January, 1956, it was $1,260. Today it’s 
$1,376. 

“If there’s downgrading,” said one 
vice-president, “it should show in a pref- 
erence for used cars to new ones.” 

That may be significant. Used-car unit 
sales are up 70 percent since 1949, new- 
car sales only 25 percent. 


As a final jolter, manufacturers point 
out that as of June 1, 1957, automobile 
production workers are getting 47 percent 
more in wages than in 1949. Compare this, 
they say, with the increases in wholesale 
car prices: 25 percent. 

Material costs. Every time that steel 
goes up $10 a ton, it reaches the car buyer 
as a boost of $20 to $25 a ton. That's in 
herent in the nature of the manufacturing 
and distributing process. And the costs of 
materials used in a car have gone up stag 
geringly. Drawing on BLS data, auto 
makers point out that since 1949 wholesale 
prices have gone up this way: 


Iron and steel 4 
Other metals 5. 
Metalworking machinery 5 
Foundry and forge products 3.! 

Tires and tubes 50 

Paint 24:: 

Safety glass 13.4 

Other consumer durables. One by- 
product of price cutting on vacuum clean- 
ers, refrigerators and washing machines, 
says Detroit, has been utter chaos in those 
industries. Many appliance makers have 
gone out of business. Moreover, price cut 
ting is more likely to happen on appli- 
ances, where there is less of a style factor, 
than on automobiles, where style’s heavy 
costs in tools and dies must be paid off 
more frequently. 

Improvement, Car prices go up year by 
year because cars must be improved to 
keep pace with a tendency in good times 
of car buyers to “upgrade” their purchases 

to keep buying a better car. “Better” is 
variously interpreted as more convenient, 
more stylish or more gadget-fitted 

The manufacturers point out that some 
items that were optional in 1949 (at extra 
cost) are considered standard equipment 
today—such things as turn signals, electric 
clocks, sun visors 

Data collected by the Survey Research 
Center of the University of Michigan 
show that car buyers as a whole “up 
graded” at the rate of $50 a year in “con 
stant dollars” —in prices readjusted for any 
inflationary effects—in 1946 through 1948 
in 1951, and in 1953 through 1955. They 
“downgraded” only in 1952, and bought 
the same kind of cars in 1949 and 1950 

Taxes. The federal excise tax on whole 
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sale prices has gone up from seven percent 
to 10 percent since 1949. On a car selling 
at $2,000 to the dealer, that’s an increase 
of $60 passed on to the car buyer. 

As for the charge of excessive profits, 
the industry disputes it. Taking the ratio 
of profits to sales, GM realized a profit, 
before taxes, of about $257 on each car and 
truck that it sold in 1955, the biggest re- 
cent sales year. Ford’s profit was $164 
and Chrysler’s only $25. The GM and 
Ford profits reflect a fantastic volume of 
sales beyond expectancy. (See the accom- 
panying box, “How Car Prices Are Set.’’) 
The profits, in other words, were not set 
higher, but were the result of sharper esti- 
mates of what the buying public wanted. 

In 1950, Ford earned a return on invest- 
ment of 18.6 percent on a sale of 2,000,000 
vehicles. In 1956, it earned 9.2 percent on 
the same number of vehicles despite price 
increases 

GM’s profit before taxes per dollar of 
total payroll has been as high as $1, as low 
as 48 cents; Ford’s as high as 87 cents, as 
low as 22. 

It’s a volatile, risky business, the indus- 
try concludes from all this—the good 
years must cushion the lean years. The 
competition is sharp in innovation, if not 
in prices. Innovation demands research. 
Research costs money. 

As to prices, the manufacturers say: 
“How do you measure prices? Isn’t the 
criterion the ability to buy—the amount of 
money in the buyer’s pocket, plus the deci- 
sion to spend?” They produce figures to 
prove that a “low-priced” car required 31 
weeks’ pay to buy in 1949 as against only 
27 weeks’ pay today. 

An economist for one big manufacturer 
said that if five percent were cut from the 
wholesale price of a $2,000 car, the com- 
pany would have to sell 130,000 more cars 
in a million-car year to make up the $100 
sacrificed on each vehicle. He asked, rhe- 
torically, “Do you think that 130,000 more 
buyers would be attracted by a small price 
cut?” 

The amount of investment on which the 
manufacturers have to make a profit keeps 
going up. Manufacturing facilities keep 
expanding. For the last 10 years, the in- 
dustry’s production has increased at the 
rate of three percent a year. As production 
goes up, plants are expanded or new ones 


built. The 
more profit. 

As for the union’s charge that expansion 
costs are loaded on the car buyer, manu- 
facturers reply, in gist, “Oh yeah? Then 
why are we in hock to the banks for more 
than $650,000,000?” 


“investment base’ requires 


What the 
dealers say 


THE people who claim to be hurting the 
most from spiraling prices are the dealers. 
Automotive News, the trade newspaper, 
says that dealers’ average profit per car 
last year was $39, or eight-tenths of one 
percent on the sales dollar. The previous 
year it was $80, or 1.7 percent. 

But information published by Robert 
Morris Associates, a non-profit group of 
bank-credit men, shows that auto dealers 
made 13.3 percent on their investment 
from the year 1935 through 1941. They 
made 36.2 percent from 1947 through 
1952. Their rate of return is now back 
down to about 12 percent. That’s higher 
than the current return of electrical-appli- 
ance shops, lumber-and- building -mate- 
rials dealers, department stores, shoe 
stores and jewelers, for example. 

Says Carl E. Fribley, of the National 
Automobile Dealers Association: 

“Last September, before the price in- 
crease, addressing the Maine dealers, I 
said that dealers could not absorb any 
more price increases and that the public 
was either unable or unwilling to do so. 
Sales figures show that my prediction—a 
price increase would mean reduced volume 

has come true. Price increases on 1958 
models will bring lower volume . . . Unless 
the automobile is to be priced out of the 
market, now is the time to lower prices, 
not raise them.” 

Some economists suspect that the dealer 
system of selling cars, with high overhead 
and salesmen’s commissions, is antiquated. 
Cars, the argument runs, ought to be sold 
like food in a self-service supermarket. 

The manufacturers reply that the auto 
supermarket could only result in dissatis- 
fied car buyers—they couldn’t get the ser- 
vice a dealer supplies. Yet a form of super- 
market already exists. It’s the “bootleg” 
lot dealing in spanking-new cars. Bootleg- 


[Continued on page 217] 


In PS next month: First report on the 1958 cars 
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‘ye. ef) 1) this month, the crew of the Enola Gay 
flew the most momentous mission in military 
history. This is the co-pilot’s story 
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Hiroshima, Japan, 
Aug.6, 1945: Smoke 
billows 20,000 feet 
into the sky from 
the first atomic 
bomb dropped in 
World War II 


How We 


Dropped the 
A-Bomb 


By Maj. Robert A. Lewis (USAF, Res.) 
as told to Eliot Tozer 


into the office of Col. Paul W. Tibbets at headquarters 

on Tinian Island in the Marianas, Capt. Chuck Sweeney 
and a couple of other B-29 pilots were already there. So wer« 
Capt. William S. Parsons, a Navy technical expert, and a 
handful of scientists. I knew then that they were going to let 
us in on the secret 

I could tell by their faces that it was going to be big, but I 
had no idea that I was going to be asked to help fly the plane 
that would open the Age of Atomic War 

This was a preliminary briefing for the pilots—in case 
something happened to Tibbets—and it didn’t take long to 
fill us in. Col. Tibbets, CO of the 509th Group, showed ur 
some films of the first A-bomb explosion at Alamogordo, New 
Mexico, which had taken place less than three weeks earlier 
and said that a single bomb was as powerful as an explosion 
of 20,000 tons of TNT 

“The brass thinks this one bomb will shorten the war by 
six months,” he said 

As I look back on it now, I remember that he did not use 
the word “atomic.” After 11 months of total blackout, the 
Security Branch was letting us in on only part of the secret 
We weren’t to hear the magic words “atomic energy” until 
after we had dropped the bomb 

“Silence” had been the key word since we first organized 
the 509th Composite Group at Wendover Field, Utah, in 
September, 1944. The day we arrived, Tibbets had mounted 
a sound truck and told us that we were an extra-special unit 
in many ways. 

He said, first, that we would be completely self-sustaining 
that we would have our own engineering, troop carrier, and 
ordnance groups—even our own control tower 

He ended by saying, “You will not talk about this project 
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[ THE middle of the morning of Aug. 4, 1945, I walked 





to anyone. Don’t even speculate among yourselves. If you’re 
pinned down, say that you’re in a heavy bombardment group 
at Wendover and that you’re flying B-29s. No more.” 

He paused. “Anyone who does not want to stay under 
those conditions can get a transfer right now.” 


A flight ends and Some of the guys took him up on it. The whole project had 
an epoch begins an unreal air about it that made us uneasy. 


Vission accomplished, 


the Boeing B-29 But now the strain of holding it in—-and waiting—-was al 

Superfortress most over. Tibbets said: ““We’re scheduled to take off at 

Enola Gay return (245 hours the day after tomorrow.” 

lea arenes The next morning, Aug. 5, I eased the Enola Gay gingerly 
off her hardstand and swung onto the taxi strip. This was to 
be her final test flight, and I was jittery. Four B-29s from 
other groups on Tinian had crashed and burned that week 
on the runway 

The B-29’s max gross weight is 120,000 lb., and we were 
all consistently flying them at 130,000-140,000 Ib. If an en 
gine so much as sputters on takeoff when you’re that over 
loaded, you’ve bought the farm 

Those four crashes also bothered Capt. Parsons, the man 
in charge of the technical group handling the A-bomb. He 
hot-footed over to Brig. Gen. Thomas F. Farrell, assistant to 
General Groves, boss of the whole project. Parsons pointed out 
that a crash on takeoff with a live atomic bomb aboard could 
conceivably kill several thousand pilots and crewmen and 
blow up several hundred B-29s 

Farrell said, “Well, maybe you could put the thing to 
gether after takeoff. You know how?” 

Parsons answered, “No, sir, I don’t-—but [I’ve got all after 
noon to learn.” 

He was in the air-conditioned Quonset hut with a group 
of scientists, writing out cryptic instructions to himself, when 
| took off 

On the final check flight, we went through the motions 
mechanically. We had already flown over Japan four times, 
and each time our bombardier, Maj. Tom Ferebee, had put 
his practice bomb “into the pickle barrel.” 

Where most bombardiers checked out on the Norden 





bombsight after making 20 visual and five radar drops, 
Ferebee and the other bombardiers in the 509th had dropped 
30 bombs a week for eight months, and 60 on radar. 
11:30 p.m., Aug. 5, 1945 

Church services that night were not actually any different 
from the services before other missions, but they seemed dif 
ferent somehow. For one thing, almost every man in all 15 
crews was there. 

Quietly, Chaplain William B. Downey prayed, “May the 


men who fly this night be kept safe in Thy care, and may * 


they be returned safely to us. We shall go forward trusting 
in Thee, knowing we are in Thy care now and forever 
Amen.” 

Midnight, Aug. 5 

Two hours and 45 minutes to go now before takeoff time 
From church, we filed quietly through the tropical darkness 
to the briefing room. 

There was no chatter. The steaming room was dead quiet 
when Tibbets stood up. 

“Everything is moving according to plan,” he said, “except 
for one thing. There are B-29s returning to Tinian at the 
middie and upper altitudes. We'll have to fly our first leg 
at an altitude of 4,000 feet instead of 9,000.” 

I didn’t like that. At that 
altitude, we were sure to run 
into cumulus—puffy, bumpy 
clouds. They’d throw the plane 
around and Parsons would 
have a tough time hooking up 
the wires on the Gimmick. 

1 a.m., Aug. 6 

Chow. And it was good. Real 
eggs, not powdered. No one 
said much. We knew now 
that Tibbets would take over 
my plane as Aircraft Com- 
mander, and that I would fly 
as pilot in the right seat. Capt. 

Chuck Sweeney would be flying 

The Great Artiste. He would 

come in over the target about 

four miles behind us and drop 

recording equipment to gauge 

the intensity of the blast. These readings, telemetered by 
radio to Sweeney’s plane, would be given to the scientists 
at Tinian. And Maj. George Marquardt, in the unnamed 
No. 44-191, would lay back about 40 miles and fly in behind 
us taking pictures. The three of us would rendezvous first 
over Iwo Jima. 

2:15 a.m, 

The flight line was blazing with light. Spotlights drenched 
the Enola Gay. A hundred cameramen swarmed around her 
and around us. 

They didn’t know yet what our special mission was, 
but they had been told by the brass that “This is the be 
ginning of a new age.” 

As we broke away and moved toward the plane, camera 
men and reporters pulled us aside and asked us to wear 


The crew of the 
Enola Gay 


Left toy ight, front 
S Sgt George Rk 
Caron, Sgt Joe S 
Stiborik, S/Sgt. Wyatt 
E. Duzenbury, Pfe 
Richard H Nelson 
Sgt. Robert H 
Shumard. Left to 
right, standing: Maj 
Thomas W. Ferebes 
group bombardi« ? 
Capt Theodore J 
Van A irk, nat igator 
Col. Paul W Tibbets 
509th Group i) 

( apt Robert A 

Leu ia, pilot 
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their watches, their rings—-any'hing—so they could have a 
keepsake that went on ““The Big Mission.” 
2:27 a.m. 

We started the engines. Tibbets went down the checkoff 
list slowly and carefully. Then we taxied her off the hard- 
stand out of the bath of newsreel lights and into the soft 

’ Tinian darkness. 
Enola Gay's bomb “Dimples One-Two to North Tinian Tower,” said Tibbets. 


shook the world “Request taxi and take- 


off instructions.” 


| snc | Ehe New York Cimes. 77°" unioe. 


ertoDimplesOne-Two. 
— Sidwe? ta . Take off east on Run 
FIRST ATOMIC BOMB. DROPPED ON JAPAN; way A. Good luck.” 
MISSILE IS EQUAL TO 20,000 TONS OF TNT; gg: ds 
TRUMAN WARNS FOE OF A ‘RAIN OF RUIN’ ean es 


we eased brakes 
1AM W.JOMNGON, Jet Plane Explosion Kills YVSH) (ITY RAIEDREPORTRY BRITAIN Stee! Tower ‘Vaporized’  WEW AOE USHERED and poured on the 
KEPVBLICANDEAN Mejor Bong, TopU.S.Ace ge In Trial of Mighty Bomb coal. Tibbets held her 
eG wen sha tart tat Nat Wi ead ee More Dea al et Prt down for the full two 


Chand Gave 40800 Vout inte 3b fee gong Seager 
nesepet sue oninn tin miles of the runway, 
ee Seas te so long, in fact, that I 
enacts wet SES Sete 4 spoke to him quietly. 
mee Coe SSS “Come on, Paul. Let’s 
go.” 
We were 16,000 Ib. 


Banner headlines 


heralded firat A-bomb over max gross, and she came off sluggishly. As we broke 
Times noted ushering ground, I hauled up the wheels. Tibbets held her nose 


in of a “new age.” down for another full minute to build up speed, and I began 
Kight days after drop, 


milking the flaps. 

At 200 feet, we swung to the left to our heading of 338 
degrees. Iwo Jima was 622 miles away. 
2:50 a.m, 

“Colonel Tibbets from Captain Parsons.” 

“Yes, Captain.” 

“Tf it’s all right with you, sir, I’ll begin.” 

“Okay.” 

I looked back through the half-gloom of the B-29’s fuselage 
and saw Capt. Parsons absent-mindedly knock the bowl of 
his cold pipe against his heel. He took a last look at the 
indicator lights on the bomb-control panel by his station, 
then slid his long frame down into the bomb bay. Lt. Morris 
Jepson, Parsons’ assistant, disappeared behind him. 

I looked over at Tibbets, but he was staring straight ahead 
3:13 a.m, 

Something went wrong with the intercom. With the 
switch on “Inter,” we were getting both intercom and outside 
VHF radio transmissions. Had the wiring fouled? Was 
there a short circuit? 

Tibbets ordered us to cut all intercom chatter, but he main 
tained radio contact with Gen. Farrell back on Tinian as 
long as he could. They had a code in which each word 
stood for a sentence 

Farrell asked, “How is Parsons doing?” 

“He hasn’t come up yet.” 

We droned on, logging 215 m.p.h., dodging the towering 
cumulus as well as we could, trying to make it easy for Par 
sons. He and Jepson were crammed into a small space be 


Japan surrendered 
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hind the bomb. The light was bad. And we knew his tough 
est job was hooking up dozens of wires in correct sequence, 
for most of the firing system was electrical. 

Actually, an atomic bomb is a fairly simple thing. As Dr 
Robert Williams, one of the earliest atomic scientists, said, 
“You merely take several pieces of fissionable material that 
are as pure as possible and unite them as quickly as possible.” 

But uniting the materials is tough. You bring together 
two portions of U-235, enough to make what is a “critical 
amount.” If you have less than the critical amount, nothing 
happens. If you have more, you get a chain reaction so rapid 
that the material explodes. 

During the reaction, which takes about 1/10,000,000 of a 
second, neutrons fly off. If enough escape, the reaction runs 
down and there is no explosion. To contain the escaping 
neutrons, you surround the U-235 with a high-density ma- 
terial, such as gold. This reflects the neutrons back into the 
mass and keeps the reaction going. 

3:20 a.m, 

Slowly and painfully, Capt. Parsons hauled himself up out 
of the bomb bay. He said nothing, merely nodded, but we 
knew the A-bomb was armed. 

At the same time, we lost radio contact with Ed Dahl, a 
civilian scientist back on Tinian. There would be no further 
help for us now if we got into any kind of trouble. 

3:32 a.m, 

We still didn’t know what was the matter with 
the radio. I could hear our navigator, Capt. 
Theodore “Dutch” Van Kirk, and our radar man, 
Sgt. Joe Stiborik, checking each other’s estimate 
of the wind. Sgt. Bob Shumard and Sgt. Wyatt 
Duzenbury were paralleling the generators. 

4:20 a.m. 

Dutch sent me up an estimated time of arrival 
at Iwo at 0552, and Tibbets, exhausted after 24 
hours without sleep, slipped aft to curl up for a 
catnap. I checked “George,” the autopilot, once 
again, and settled down warily in my seat 
4:45 a.m, 

Still at 4,700 feet, still dodging cumulus, Then 
the moon rose. Somehow it was reassuring to 
see at least a spot of light in the heavy 
darkness. 

After a short try at a nap, Tibbets came back. I crawled 
aft to get some pineapple juice and a roast-beef sandwich 
On the way forward again, I stopped beside Parsons’ station 
He was reading his instructions again. 

The lights on his control panel were glowing a steady 
unwinking green. “What the hell do all these green lights 
mean?” I asked. 

He folded up his sheet of instructions carefully. “Captain,” 
he said, “if all those lights are green, we're in good shape 
If some of them go off and the red ones come on, that’s not 
so good.” 

And I knew he wouldn’t tell me more. 

“Is it fully armed?” I asked 

“I guess it would go off,” he said, “but before we drop 

[Continued on page 209) 


Twelve years after 
historic flight 
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There was an awesome beauty, an unforgettable grandeur, in that wasteland 


When the Air Force landed a party to build its 
northernmost outpost in the Arctic Ocean, Popular 
Science had the only reporter along. Here is his story 


By Herbert O. Johansen 


KE WATCHED as the propellers of the five brightly painted C-47s 

churned up miniature blizzards; as the planes jerked to life, thei: 

ski landing gear scudded over the rough snow. Then a roar told us 

that the first plane had ignited its JATO, boosting it into a steep climb 

above the whirling clouds of snow. Another roar, then another and another 

until all five Gooney birds were airborne, winging south across the polar 
pack ice to their base at Thule, Greenland 

Now we were alone—-seven of us—on T-3, a 140-foot-thick ice island 

jammed in the Arctic Ocean pack ice 400 miles below the North Pole 








of ice and loneliness that has so often defied man’s efforts at conquest 


Our home was a desolate campsite, buried in snowdrifts, that had been 
abandoned by a party of scientists in September, 1955 

It was 4:30 p.m. on Thursday, March 7. The temperature was 43 de 
grees below zero. A stiff wind was blowing 

I looked around and asked myself, “What am / doing here?” 

I knew, of course. I had come up on a routine, two-week assignment to 
report on Project Ice Skate—the carving of a 5,000-foot runway out of 
snow and ice so that huge four-engine planes could land 900 tons of cargo 
to construct a base. Here, on this 4'!4-by-nine-mile ice island, scientists 
of the International Geophysical Year would man the U. S.’s northernmost 
IGY station in the world. The men with me, six Air Force specialists 
were the survey party for the project 

I left seven weeks later, delayed by bad weather that kept planes from 
taking me off. I hadn’t seen exactly what I had expected to see. And |! 
had done a lot of things I hadn’t expected to do. But I, and the Air Force 
had learned a great deal about living with the Arctic 


Project Ice Skate: 7 men against the Arctic 





ICE ISLAND 


SIBERIA 


NORTH 





POLE 


ALASKA 


Ice Island 'T-3 moves in a zigzag course By the third day I had become chief cook 
amid pack of the Arctic Ocean. Arrow and bottle washer, and mastered the 
shows approximate present location. mysteries of gasoline stoves and lanterns 


Don’t fight the Arctic; it will only fight back harder. 


N 


Raising and lowering the northernmost American flag was my “@ Dae wt ea 


privilege. It was always raised briskly, according to the flag 
code, but at 60 below, lowering was not always ceremonious Our operations hut, a 
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Tons of ice, several inches thick, had to Maj. Willie Knutsen slices frozen meat 
be chiseled and chopped from floors of with a snow saw as Lt. Col. Robert Wilson 
our hut. Here it’s being shoveled up cleans one of our gasoline lantern 


Learn to live with it—but that has its problems, too 
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shelter abandoned by U.S. scientists in 1955, was buried up to the roof in snowdrift > 
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T-3 activity on 


Terrific pressures 
built up when the 
island starts to 
rotate cause the 
polar pack ice 
around it to heave 
and fissure, as 
above, and break 
into huge blocks. 


Water for drinking and 
washing had to be made 
by melting snow 
Cutting snow blocks for 
Science Hall, our 
second shelter, became 
another of my chores 
Mask protects the face 
from frostbite when 
blizzard winds blow. 





any clear day took many directions, and kept my camera busy 


Scientist Norman Goldstein uses ice-filled Veteran arctic explorer and T-3 Camp 

can as weight to lower thermocouple Commander, Maj. Willie Knutsen, wear 
through 30-foot-deep hole. With voltmeter, his “polar-bear” suit. Flags in rear, on 

he reads ice temps at various levels. bamboo poles, are for marking the runway * 





ICE ISLAND 


Hollows in the runway were filled with 

compacted snow. After a layer had been 

partially thawed by a Herman Nelson 

heater, we compacted it by jumping up 

and down on top. Then came anothe 

layer, followed by more jumping We thought the 5,000-foot runway was read‘ 


Climax of an Arctic epic: A runway is carved from 


Out of the crack-up rolls the C-124’s 
cargo—a 13-ton grader. With it the 
runway was quickly leveled and planes 
were able to bring in 900 tons of cargo 
to build the IGY scientific station on T-3 


The only trees in the Arctic Ocean are 
these markers stuck in at one end of the 
T-3 runway. They were flown up especially 
for the job from Goose Bay, Labrador, 
more than 1,500 miles to the south 
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until an 18th Air Force Globemaster landed and its nose gear collapsed. 


ice and snow to bring U.S. scientists farthest north 
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Shopper’s 
Guide: 


SISTOR SETS 


ADMIRAL 


ARVIN 


221 
231 


8576P* 
9577P* 
9574P 
9562P 


9 x 942x2% 
9 xX 9Y2x2% 


6%x 3Yexll2 
6%ex 3Yexll2 
65x10 7ex3% 
11Y4x8Yox4 





BULOVA 


DEWALD 


273" 
267 


K-544-A* 
K-701-B 
L-546 
K-702B 


34x 6Yexl% 
5x 65ex2% 


IMax 57exl% 
Bex 7 x22 
3Max 5%exl1% 
Bax 614x2% 





DUMONT 
EMERSON 


1210 
868 
847" 


4%ex 7 x3 


9%exl0V4x3% 
9%exlOVax3e 





GENERAL 
ELECTRIC 


HOFFMAN 


P710". » 
P725* vb 


P410*- » 
P4il 


3%ex 642x2 
6 x 9¥2x2% 


442x 84%4x1% 
5 x 9¥%ax1% 





MONTGOMERY 
WARD 


MOTOROLA 


Gen 1106A* 


6X31 
6X32 
761*.* 


42x 5M%xll2 


64x 44%4x1% 
6%x 44%4x1% 
9¥%ex 6412% 





PHILCO 
RCA 


SYLVANIA 
WESTINGHOUSE 





ZENITH 


17 


8BT7» 
9BT9" 
8BT10 


3102 


610P5* 
617P7* 
602P7 


500". » 
800": » 


4¥%ex 7 x2 


3¥ex 5Y2x1% 
3¥ex 5%exl%e 
6%x10 «3% 


Bax S¥ex6% 


3¥ex 6 x1l% 
3¥ex 6 xl% 
7Vox Gerd 


5Mx 3Yanl 
6%ex 974ex2% 





New Portable Radios: 
How to Choose Wisely 


Today there’s a set for every F YOU haven't taken a fresh look at 


‘ xortable radios recently, you should 
need. But it pays to have the The new ones are smaller, lighter 
facts in hand before you shop better looking, better sounding, and mor: 

powerful. Many are easier on batteries 
By Robert Gorman Four things to keep in mind when 


BATTERY DATA ! 


DRAIN —_ ESTIMATED LIFE 
(milliamperes) (hours) 
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TOTAL COST 
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. (C size) 
. (C size) 


push-pull 
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single 40 na. na 
push-pull 300 300 300 


push-pull 160 126 142 
push-pull 100 252 285 


fa 2,000 2,000 
2,000 1,500 


. (AA Size) 30 130 90 ; 2 To 
(D size) 60 250 100 16 


(C size) 38 125 50 65 
(AA Size) 125 60 = see text 


push-pull 130 2% 400 400 no ‘ 2 100 
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push-pull 170 2% 400 500 yes (AA size) 
push-pull 170 2% 200 250 yes (AA size) 
push-pull 200 4 75 50 yes 


push-pull 400 2% 
single 40 2% 





f.a. na. no (D size) 


na. na. no ‘ 16 na 
push-pull 100 2% na. na. no 1.35 11 na 
push-pull 300 4x6 130 100 no 1.35 16 60 


2 
1 
2 
2 
push-pull 325 4 2 
2 
2 
2 


6 
8 
5 
6 
6 
7 
4 
6 
4 
6 
4 
6 
6 
4 
6 
4 
6 
6 
6 
6 
6 
6 
7 
7 
4 
6 
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300 300 no (AAsizey) 5.10 12 48 
single 70 2% 


na. na. no 9¥ 1.10 17 17 50 2 
push-pull 150 2% 400 300 no 9¥ 1.10 10 25 100 1.10 
push-pull 400 4x6 ? 


450 300 fo 9¥ 3.30 na 28 1,200 28 
push-pull 180 2% 1 260 260 no 1% v. (AA size)’ 300 na ’ 400 n 75 
push-pull 800 4 2 90 90 no 1% v. (C size) 160 na a 150 fa 1.07 








~~ NNO ONS 


NOTES: n.a. Information not available © Mercury, alkaline and carbon- changeable are available for this 
* Earphone available at extra cost zinc batteries that are phys! model; figures given are for mer 
» Carrying case available at extra cost cally and electrically inter- cury 
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SET? 


depth) 


a aS 


APPROXIMATE PRICE 
(including batteries) 
SIZE (inches— 
NNA ROTATABLE 
MOVING 


height, width, 


MAXIMUM POWER 

OUTPUT (milliwatts) 
_ 

SIZE (inches) 

At 1,400 ke. 
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+. 
w 
ow 


9x 101%2x3 4 3-way 


ANDREA 12%4217%x«8 6 | 3-way 





ARVIN 8% 110% 1 3% 4 | 3-way 


BULOVA 5% «6% 1 2% 4 | battery 


247 6% x 9% 4 3% 4 | 3-way 





DEWALD £-517 7¥4 1 B¥%e x4 4 | 3-way 


DUMONT RA-354 ~ 6% 1 94 x 3% 4 | 3-way 





EMERSON 856" 342 n6n1% c | battery 
843 7% x92 x92 da | battery 


GENERAL ELECTRIC P671* 642 19% x 3% 4 


+ - —-— -_—__—___—_—— 


MONTGOMERY WARD | GEN 1090A 34 54x17" 242 
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4 | battery 





GEN 1105A 4 6¥e x B44 x 2% 4 | 3-way 
GRX 1089A" 72 10% *14x7%2 5 | 3-way 


MOTOROLA 5P31 37 104% x 8% «x 2% 4 | 3-way 

6P34° 10% « 9¥e x 242 5 | 3-way 
+o a —-+- -— — —+ -— + 
PHILCO 671 644x192 x3% 4 





3-way 


676 3 6% x10%4 4 3-way 
BBX5 7x 10% «3% 4 | 3-way 


8BX6 8x10% «3% 4 3-way 
SE 7 — 2 a | 


SYLVANIA 3304 7x 9% 13% 4 


3-way 


; 


WESTINGHOUSE 563P4 d 5% 172% 242 4 | battery 


557P4* 6% 18% x1 3% 4 3-way 200 | 3%} no 
- - > + 


ZENITH A 400 642 410% 12% 3-way 290 | 4 no 


A 402 7¥2 x 1042 x 3% 4 | 3-way 270 | 4 yes 


no 





A 4041 4 | 62x 10%xK4% 4 |3-way | 270 | 4 no 


} A504" 7¥o x 10% 19% 5 3-way 290 | 4 yes yes 


yes 


| 
| A 600" 148 | na 12x 17% «8 5 | d-way 500 | 5% | yes 43 
| I I | 


NOTES: n.a. information not available « “Hybrid” set uses 3 tubes and 2 transistors 
. case available at extra cost “Hybrid” set uses 3 tubes and 3 transistors 
© Has short-wave bands * Earphone available at extra cost 
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shopping for portables are price, upkeep, 
performance and looks. The list prices 
in the accompanying charts will give you 
a start at picking a set on cost alon 
Some price qualifications should be noted 

1. Actual prices will vary with locality 
season and List prices, in many 
are simply a jumpoff for 


store 
CaSeCS, 
trading 

2. Many manufacturers house the same 
chassis in several grades of cabinet, with 
prices adjusted according to the degree 
of flossiness. Try to buy by chassis num 
ber, not glitter 

3. Price alone 
dominate if you have special 
ments. If, say, you want to pick up short 
wave weather bulletins aboard your cabin 
that will tune to the 
wave band is clearly called for 
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How to save your batteries: cool them, rest them, use them in pairs 


BATTERY cells create electricity by chemi- 
cal action—which speeds up at high tempera- 
tures. So whenever you can, store and use 
your radio in a cool place. If you carry it in 
a car, keep it out of hot boxes like the glove 
compartment or rear-window ledge. At home, 
keep it away from sunny windows in summer 
and radiators in winter. 

If you’re not going to use your portable 
for a spell, store the batteries (along with 
any extras you may have) in the refrigera- 
tor. It’s a good idea to wrap them in a mois- 
ture-retaining plastic bag. Before you rein- 
stall the batteries, let them stand for a 


for portable equipment: They are small, 
light and rugged; in some applications 
they last so long that engineers still don’t 
know their service life. 

A more important advantage: Tran- 
sistors need little juice. Where a con- 
ventional portable needs a separate “A” 
battery to fire electrons out of vacuum- 
tube cathodes, plus a high-voltage “B” 
battery, transistor sets get along fine with 
a single, low-voltage power source. 

This actually adds up to three ad- 
vantages: greater battery economy, sim- 
pler power supplies, and smaller size. 
With the exception of two Emerson hy- 
brids that mix tubes and transistors, all 
personal-size radios (smaller than about 
four by six by two inches) are to be 
found in the transistor-radio chart. 

Battery economy shows up even better 
in some of the larger transistor portables 
because there’s a big spread between the 
maximum current a battery can put out 
and its most efficient rate of delivery. For 
any given circuit, larger batteries will be 
cheaper in the long run. 

Tube still have some valuable 
features. They cost less than half as much 
because tubes are both cheaper and give 
more amplification per unit than transis 
tors. A good four-tube radio is easily 
equivalent in performance to a six- or 
seven-transistor job 

Higher battery incidentally, 
doesn't necessarily mean higher operating 
Most vacuum-tube portables op- 


sets 


cost, 


cost. 


couple of hours at room temperature in the 
plastic wrapper. (Don’t store your radio in 
the refrigerator; moisture condensing on 
metal parts will cause corrosion.) 

Several transistor portables that hold two 
nine-volt batteries will work satisfactorily on 
one. But as a rule of thumb, you can figure 
that paralleling two batteries gives triple 
the life of a single one used by itself. 

Batteries last longer if you give them a 
rest once in a while. A long continuous 
session will take more life from your bat- 
teries than an equal number of hours with 
periodic rests. 
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erate on house current as well as on bat 
teries. Any time you’re indoors or near 
an outlet you can reduce battery drain 
to zero. So, as a year-round extra radio 
that you can also take along on your 
vacation, a vacuum-tube portable may be 
a fine choice. 

How much circuitry? The number of 
tubes used in a portable usually shows up 
directly in the price. Extra transistors 
also add to the price, but in the long run 
they tend to bring down the cost. 

It may seem strange that adding tran- 
sistors should reduce the amount of cur 
rent a circuit needs. Transistors get along 
on very little juice, but they do need 
some. So it stands to reason that each 
extra one should increase the drain. 

Why doesn’t this happen? Well, for 
one thing, more expensive sets often in 
corporate extra circuit refinements and 
better components that can improve effi- 
ciency. Then, too, the type of output stage 

the part of the circuitry that drives the 
loudspeaker—affects battery drain. A 
single-ended stage, with only one transis 
tor (or tube), must draw current at a 
fairly high—and steady-——rate to give the 
needed sound output. Battery drain is 
high whether you’re playing the set loud 
or soft 

Another transistor added to the output 
stage permits a “push-pull” arrangement 
that will use less current when the vol- 
ume is turned down. (There are no 


[Continued on page 211) 
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NENT MONTH: What's all this talk about tape recorders? Do people buy them for sensible 
reasons? What will two million owners find to fill three million miles of 
tape this year? Is magnetic recording hi-fi? These are some of the ques- 
tions Popular Science will answer, in the September issue, in: 


“Why Buy a Tape Recorder?” 
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New 
U.S. Missiles 


Attack the 
Heat Barrier 


Spectacular trials pave way for transocean 
projectiles and planes of unheard-of speed 


By Alden P. Armagnac 


ACING with Russia, U. S. experts are believed to 
be near success in perfecting the most fearsome 
weapon in history——the Intercontinental Ballis 

tic Missile. Our “crash” program to develop it, as 
urgent and super-secret as the project that yielded the 
first atomic bomb, has already reached the test-firing 
stage according to unconfirmed but convincing reports 
Apparently solutions are being found for problems as 
formidable as the design of the ICBM’s nose cone 
the wrapping for its lethal package 

What goes into the IC BM’s business end is no secret 
a hydrogen warhead. What shape the nose cone will 
take, recent promising trials suggest: a “blunt” rounded 
one, perhaps like the smaller end of an extra-plump 
pear. But what kind of stuff to make it of has been a 
mystery challenging the best brains of General Ele« 
tric, Avco and Lockheed—-three leading U. S. firms 
assigned prime contracts for this supremely important 
bit of hardware. 

For an ordeal by heat, which no object has ever been 
called upon to survive before, faces the ICBM. After 
a 5,000-mile trajectory through airless space, the mis 
sile’s warhead will plunge downward toward its target 
like a meteor. Re-entry into the earth’s atmosphere 
at 20 times the speed of sound will expose it to a 
temperature of 10,000 degrees F. or more, hotter than 
the surface of the sun 

How can it be kept from burning up— just as the 


HUGE “RE-ENTRY” TEST VEHICLE for ICBM nose-cone trials 
the X-17, starts aloft. Sideward jets spin the ‘our-story-high 
six-ton rocket craft to stabilize it. At top of climb. vehicle 
turns over and hurls itself earthward like a meteor 


avoust i9s7 §9 








Will the business end of the Intercontinental 
Ballistic Missile look like this? 


ea 
Rasy 


EXPERIMENTAL NOSE CONE of 18-inch diameter, 
made of Inconel, shows two striking features 
that may help ICBM survive sunlike heat: blunt 


projected earth satellites are expected to 
come to a fiery end when they fall back 
from space into air? 

To find out, researchers have been test- 
ing heat-resistant metals and refractories 
at the highest temperatures attainable on 
earth—in solar furnaces, in shock tun 
nels, in concentrated electric arcs, even 
in the fireballs of atomic bombs. To try 
out promising ICBM nose-cone materials 
and designs, fantastic things are being 
shot into the air. 

Five-stage rockets, believed the first 
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tip, and mirror finish, reflecting NACA test 
site. Two-stage rocket suffices for initial Mach 5 
trial. (Photo courtesy Aviation Week.) 


in the world with so many components, 
are now being launched at Wallops Is 
land, Va., in nose-cone experiments by 
the National Advisory Committee for 
Aeronautics. Each of these “hypersonic 
test vehicles” reaches the top of a near- 
vertical ascent on two stages’ power. Then 
it tips over—and while it’s falling toward 
the ocean, the last three stages fire, driv- 
ing it downward at a speed estimated to 
reach 8,000 m.p.h. 

Still more spectacular, the big-scale 
X-17 Re-Entry Test Vehicle stands four 


FASTEST JET PLANE, the F-104, 
begins edging into the “ther- 
mal thicket” at its reported 
top speed of Mach 2. 





stories high and weighs six tons. This 
Lockheed-built monster of three rocket 
stages is another “over-the-top” craft, 
with a nose-cone experiment at its tip. 
Two stages drive it aloft, it up-ends, and 
then the third stage turns it into a shoot- 
ing star. About 20 of the X-17’s have 
been launched from Patrick Air Force 
Base in Florida, at this writing. 

Officially they’re called “highly suc- 
cessful” and the rest is secret. By var- 
ious unconfirmed reports, the X-17 has 
reached a record speed of more than 
9,000 m.p.h., something like 14 times the 
speed of sound; apparently it doesn’t 
burn up, being said to be aimed so that 
the last stage comes down in shallow 
ocean waters, where the remains can be 
recovered for examination. The story 
goes that one X-17, which failed to turn 
over and kept on going up, zoomed into 
space to an unintended altitude record of 
600 miles. 

Many besides the ICBM’s designers 
are concerned with the searing heat gen 
erated by air friction at terrific speed 
Today it confronts aeronautics with a 
new obstacle—-the heat barrier, or “‘ther 
mal thicket,” as engineers prefer to call 
it. For you never get past it. The faster 
a plane or missile goes, the hotter it gets 

until its wings warp, or its nose melts, 
or it vanishes in a puff of smoke. The 
ICBM is the extreme example, but not 
the only one, of coming vehicles that will 
call for novel materials to defy the sear 
ing heat. 

Missiles have already tangled with the 
thermal thicket and come back singed. 
At Wallops Island, before developing its 
five-stage rocket, the NACA fired a series 
of four-stage Hypersonic Test Vehicles 
Several of the first ones mysteriously 
veered and crashed, within a few seconds 
after launching. Their tail fins of cast 
magnesium were being burned off, inves- 
tigators found, by aerodynamic heating 
at four times the speed of sound. Sheath- 
ing the fins’ leading edges with heat- 
resistant Inconel alloy proved a success- 
ful remedy, enabling the four-stage rock- 
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ets to reach an officially confirmed top 
speed of 6,864 m.p.h. 

And now manned aircraft—phenome 
nally tripled in speed since the conquest 
of the sound barrier, only 10 years ago 
are beginning to penetrate the thermal 
thicket. Due soon to come to grips with 
it are bullet-fast interceptors and bomb 
ers, satellite-launching rockets, and the 
first piloted spacecraft. Within another 
decade, man-carrying craft 10 times as 
fast as sound are foreseen by Lt. Gen 
C. S. Irvine, Air Force deputy chief of 
staff for matériel. 

Where does the heat barrier begin? 
Last well-marked outpost before you get 


FIVE-STAGE ROCKET VEHICLE, believed first of 
kind, now serves for NACA’s highest-speed 
nose-cone tests. Its size is shown by comparison 
with men on “cherry-picker” platform beside it 































































MODEL’S FIERY ORDEAL shows what would hap- 
pen to stainless-steel plane flying at 4,500 m.p.h 


there is the speed of sound 
in engineer’s language. It ranges from 
761 m.p.h., in the average 59-degree tem 
perature at sea level, down to 643 m.p.h 
in the stratosphere’s average minus-67 
degree temperature. (“‘Mach 2” is twice 
as fast as sound, and so on; when super 
sonic speeds get to Mach 5, the engineers 
begin to call them “‘hypersonic.”’ ) 

Well beyond Mach 1, you enter the 
thermal thicket gradually. Take a mod 
ern fighter plane barreling along at Mach 
1.5, half again as fast as sound. Even 
in the stratosphere’s frigid air, its metal 
skin gets hot—just as hot as if the plane 
were sitting on the ground at Azizia in 


“Mach 1,” 


CONCENTRATED ELECTRIC ARC of more than 
25,000 degrees F., called the highest sustainable 
temperature yet produced in the laboratory, 
tests cone of carbon at University of Chicago. 
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and 50,000-foot 
friction 


altitude. 
turns the sharp 


heat of air 
into a molten 


Terrific 
nose 


North Africa, on that memorable Sep 
tember day in 1922 when an official ther 
mometer registered an all-time world 
heat record of 136 degrees F 

Called “‘the missile with a man in it” 
and the world’s fastest jet plane, the Air 
Force’s Lockheed F-104 Starfighter can 
overtake a 16-inch shell in mid-flight. It’s 
unofficially credited with Mach 2 speed 
At that pace its skin heats to a hotter 
than-boiling 230 degrees 

Built to probe the thermal thicket, 
the experimental Bell X-2 rocket plane 
was the speediest piloted vehicle of all 
time. It reportedly exceeded 2,100 m.p.h 
before it crashed and its pilot was killed, 


CERAMIC VACUUM TUBES, 
work nicely in circuit resting on g 
They're an example of high-temperature equip- 


pie sen by 
owing coals. 


ment for craft to invade thermal thicket. 





blob. Wings—leading edges melting—are about 
to drop off in last of successive views. This 


last September. Its Mach 3 speed, fast 
as a high-powered-rifle bullet, must have 
subjected it to a burning 600 degrees 
Sensationally fast fighters and bombers, 
coming up, are expected to give the Air 
Force the first “operational” planes in 
the Mach 3 class. 

So near that its test pilot has already 
been chosen is the first manned space 
craft, the experimental X-15 rocket plane 
that North American is building for the 
Air Force. Reports of the altitude that 
it’s intended to reach vary upward from 
40 to 100 miles or more. It’s rumored 
to be a Mach 5 craft or better. And if 
it turns on that kind of speed within 


ROCKET-CRASH MYSTERY was solved when mag- 
nesium fins were found burned away (left) by 
encounter with heat barrier. Cure was to sheathe 
fins’ leading edges with Inconel alloy (right) 


NACA test put stationary model in hypersonic 


rocket-exhaust jet to simulate Mach 7 speed. 


the earth’s atmosphere, it’s going to glow 
red-hot, like spaceships of the future dur 
ing “re-entry.” 

How do you keep from cooking the 
pilot of a flying oven? Heat-insulated 
cabin walls help, but not enough. Cur 
rently the answer is to refrigerate the 
cabin, with an arctic blast from a compact 
but mighty air conditioner—-which itself 
consumes more than 2,500 horsepower, 
in one of the fastest experimental planes 
now flying. Next step probably will be 
to put the pilot in a refrigerated suit, of 
which a trial version has 


been created 


by the Air Force’s space-fashion designers 


[Continued on page 214) 


MISSILE CONE of special Corning glass goes into 
oven to be turned into white ceramic-like 
substance—one of a new group, called Pyro 
cerams. that rival best of heat-resisting metals 
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STRAIGHT TALK TO PARENTS 





You Can Afford 





to Send Your 
Child to College 


The cost of a college degree looks sky-high. How can you 
manage it? By taking advantage of all money-raising angles 


By Vance Packard 


and talked with leading authorities on 

financing a college education. I came 
back with exciting news for the average 
American family, people whose incomes 
run from $4,000 to $7,000 a year. 

I found that a college education for 
their children is within reach— if they 
take advantage of all the possibilities. 
And they can do it without undue strain. 
I learned that a fifth of all college stu 
dents today come from families with in 
comes of less than $3,000. 

Today every college has officials ready 
to sit down with you and map out a pro- 
gram for financing your child’s education. 
They talk of installment payments, learn- 
while-you-work plans, loans, scholarships. 
The outright dollar assistance they can 
offer worthy students has doubled in the 
past few years. 

How much will you need? The typical 
range is from about $1,250 per year for 
a state university to about $2,375 for a 
private women’s college. Costs are high- 
est in New England colleges, followed by 
the Midwest, the West and finally the 
South. The overall national average is 
$1,600 per year. 

If you gasp at these figures, remember 
this: Living costs, not educational costs, 
account for at least $800 of the total. It 
is expensive to feed, house, clothe and 
amuse a young man or woman today. 
Your youngster is going to eat up $400 
in food during a nine-month period, at 
home or at school. (It may be cheaper 


| HAVE visited 17 college campuses 


PHOTO BY CORRY 


to feed him, mess-hall style, in school 

Where will all that money come from? 
It’s easier than you may think 

Ideally, you should start your planning 

and saving—several years before col 
lege. But few people do. And some stu 
dents manage at expensive schools such 
as Amherst and Princeton without a 
penny from their parents. It’s rugged, but 
can be done 

Let’s assume the worst. You have no 
savings whatever. Your income is $5,000 
a year. Where will your youngster get 
the money for college? There are 
places besides your own resources 

@ Part-time work during the school year 

@ Summer jobs 

@ Scholarships 

® Loans 

A job at college? Nearly two-thirds of 
all college men work part time during the 
school year. At the University of Cali 
fornia in Los Angeles more than 80 per 
cent work. Even at so-called rich boys’ 
schools such as Yale and Harvard, nearly 
half do. 

The colleges search out good jobs. The 
University of Chicago, for example, flatly 
guarantees all the part-time work a boy 
wants. Most schools like male students 
to work— it’s educational. Many colleges 
such as Ohio State University and the 
University of California at Santa Bar 
bara, will even arrange class schedules to 
fit work hours. 

What kinds of jobs? They range from 
taxi driving, waiting on table, servicing 
cars, and house painting to taking care of 
lawns, washing windows, selling books 
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Scholarships, loans and part-time jobs all help .. . 


working as a plant guard. At Stanford 
University, more than a dozen students 
are firemen, earning free board, room and 
laundry, plus $20 a month. You should 
bear in mind, though, that job opportuni 
ties at a college in a small, isolated town 
are fewer than at a big-city school 

Special skills. Some marketable skill 
that your youngster can take to school 
helps out-—-can he type, repair auto en 
gines or play in a dance band? He will 
command more money and be in greater 
demand. In California a young married 
man with three children decided—even 
though he had no financial backlog——to 
try to become a doctor. He managed it 
by, of all things, spending a few months 
learning carpentry He became good 
enough to be accepted by the union and 
earned— while in medical school—$2.50 
an hour (most collegians earn less—S$1 
to $1.75 an hour) 

This man worked 25 or more hours a 
week and still managed to be an honor 
student. Fifteen hours better work 
goal, however, permitting more time for 
studies and campus activities. Such a 
schedule, even at $1 an hour, would yield 
nearly $550 each school year. The aver 
age working student makes $450 

You may want to look into schools with 
full-fledged work-while-you-learn pro 


Is a 


grams, which pay almost all expenses 

Antioch College in Yellow Springs, 
Ohio, pioneered this idea with its five 
year program. Students study on campus 
half the time and work in all corners of 
the globe the other half. Two students 
share one full-time job so that it is always 
filled, and they are paid more than $50 
a week while they work. 

Today 43 different schools, including 
many of America’s leading technological 
institutes, have these “co-op” programs 
They include the University of California, 
University of Georgia, Massachusetts In 
stitute of Technology, Northwestern, 
Purdue, Cornell, Rensselaer and Drexel 

Here’s how one man took advantage of 
the co-op program. Husky Richard 
Knapp, like his father, was a foundry 
worker near Chicago. He felt he was 
“stuck in the foundry” and says, “I had 
assumed I couldn’t afford to go to col 
lege.” Then he heard that his company 
was sending two men to Illinois Tech 
under a co-op program. He applied, was 
accepted. During his college years the 
company paid $3,000 in tuition for him 
and gave him $7,000 in paychecks. When 
he started college he was making $50 a 
week. By graduation he was making $80 
and became a production engineer 

If you would like detailed information 


Find out about scholarships——there are more than you'd think 


Don't overlook any chance to help your 
youngster get a scholarship. So many are 
offered that no one person know about them 
all. Here are cight information 
that you should chee} 


ources of 


The high-school 
have leads on 


yuidance counselor 
cholarships 


will 
that are avail 
able locally 


? W rite to the admission 

leyves your youngster Is considering and 
ask for their printed material on scholar 
ships. (These also usually contain informa 
tion on loan funds.) 


officers of the col 


3 If you work for a large company ask the 
personnel director if the company has any 


scholarships, tuition-refund plans or loans 
for college students. It probably will have 
The book You Can Win a Se holarship ($2.98, 
Barron's Educational Series, Inc., 343 Great 
Neck Road, Great Neck, N.Y.) lists 51 firms 
that have scholarship programs. 


If a member of your family belongs to a 
union, check the local about scholarship 
possibilities, or write to the AFL-CIO De 
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partment of Education, 1625 I Street, Wash 
ington 6, D. C., for its list of scholarships 


5 Ask your minister what scholarships may 

be available to schools affiliated with your 
church. The Methodist Church, for example, 
publishes a list of its hips 


6 Write the Department of Education of 
your state for information about scholar 
ships offered by the state government. 


7 For information about the hundreds of 

federal scholarships available, see the 
Barron’s book named above or check F'edera/ 
Aid to Students for Higher Education, put 
out by the Congressional Legislative Refer- 
ence Service. 


cholar 


4 If you belong to an organization such as 

the Kiwanis, Eiks or Rotary, ask a loca) 
official about scholarship funds or special 
loan funds that may be available to your son. 
If you belong to the American Legion, in- 
quire at the local post or write for the book- 
let “Need a Lift?” published by the Scholar 
ship Information Service of the American 
Legion, Indianapolis 6, Ind 





and some schools are free 


on schools with co-op programs, write for 
Circular No. 463 of the U.S. Office of 
Education, U.S. Dept. of Health, Educa- 
tion and Welfare, Washington 25, D. C 

Vacation jobs. Most colleges expect 
students to earn some of their college ex 
penses during the three-month summer 
shutdown. By springtime the colleges 
have long lists of openings: from summer 
resorts, camps, companies. Industries 
short on technical personnel seek students 
for summer work not only because the 
help is needed, but also because they 
want to get talented young people ori 
ented with them for possible full-time 
employment after graduation 

How much can your youngster earn 
during a summer? A fair guess is $400 
But several Amherst students made $2,000 
each by sealing in Alaska or taking double 
jobs at home. One lad drove a milk truck 
mornings, did construction work later 

Scholarships. The money given to wor 
thy students has more than doubled since 
1952. Today about one student in five 
has some scholarship help. At well-en 
dowed private schools like the University 
of Chicago one student in every three has 
a scholarship. At state universities the 
ratio drops to one student in 10. The 
average scholarship provides $250 to $500 
a year, but some exceed $2,000 

At least 20,000 scholarships go begging 
each year because students, and their par 
ents, don’t know about them or don’t 
qualify. The main sources of scholarship 
money are wealthy well-wishers, corpora 
tions, churches, benevolent organizations, 
unions, state and federal governments 
General Motors offers several hundred 
scholarships a year. New York State 
offers 4,438 

How can you tell if your youngster 
could get a scholarship? In general he 
should meet three requirements 

@ He should be bright, preferably in the 
top quarter of his high-school class. The 
National Merit Scholarships (which prac 
tically put a boy or girl through college ) 
are limited to students in the top five per 
cent of their classes 

@ He should have a good record of high 
school activities. MIT rejects the A-plus 
bookworms who cannot lead or work with 
their fellow humans 


[Continued on page 206) 


What it costs 
to go to college for a year 


THE FIGURES below reveal what it wil! 
cost this coming year to attend 43 typical! 
colleges of five different types. These are 
estimates of total costs and are drawn 
from statistics just collected by the Life 
Insurance Agency Management Associa- 
tion. Each figure includes $300 to cover 
such extras as clothing, books, grooming, 
laundry, recreation. 


State-Supported Universities 
(Add about $275 for out-of-state students) 


University of Connecticut 
University of South Dakota 
University of Mississippi 
University of Georgia 
University of Alabama 
University of Texas 
University of Massachusetts 
University of Nevada 
University of California.... 
University of Minnesota 
University of Maine 
Pennsylvania State University 
University of Illinois 

Ohio State University 


Private Coeducational Schools 


Temple University 

Southern Methodist University 
Antioch College 

Washington University 

Duke University 

University of Chicago 
Stanford University 

Corne!! University 


Institutes of Technology 


Illinois Institute of Technology......$1,672 
Drexe) Institute of Technology 1,765 
Carnegie Institute of Technology.... 1,800 
Case Institute of Technology 1,950 
Stevens Institute of Technology 

California Institute of Technology.. 2,023 
Mass. Institute of Technology 2,177 
Rensselaer Polytechnic Institute.... 2,330 


Private Men’s Colleges 


Washin and Lee University......$1,580 
Trinity College 1,830 
Williams College.......... Fe ETE 1,9% 
Notre Dame University 

Princeton University 

Harvard University 2,257 
Yale University 2,300 


Private Women’s Colleges 


Hood Col 

Wellesley 

Smith College, 
Vassar Col 

Sweet Briar College 
Bennington College 
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New Aids to Living 
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Scrambled eggs in the shell may 
soon appear on breakfast tables. A 
new electric appliance lets you beat up 
the whites and the yolks without crack 


Q§ POPULAR SCIENCE 


also moves to F (fast 


ing open the eggs. A curved, needlelike 
agitator pierces the shell and whirls the 
contents to homogenize them. After the 
hole is sealed, you just boil the egg 


Electric portable plugs into any 115 

volt AC outlet to give a hunt-and 
peck artist or a speed champ power typing 
at home. It stands only '4-inch higher 
than the ordinary portable and weighs 
only five pounds more 
is cut off when the raised to 
clean the type or change the ribbon 


For safety, power 
cover 18 


Self-regulating watch is speeded up 
or slowed 
to the 
dashboard clocks on some 


down by 
correct 


merely 
time. It works 


setting it 
like the 
1957 cars 

A toothed rack on the regulator arm 
is linked to the hand-setting mechanism 
through a gear train and a clutch wheel 
At left you see what happens when a 
slow watch is reset. The arrows from 
stem to large wheel show how the setting 
gears move the hands. Those from stem 
to smaller wheel show how the regulator 
Setting back the 


hands slows a fast-running watch 





Portable barbecue folds to make its 
own carrying case. After a picnic, the 
ashes are dumped out and the legs and 
greasy grill laid in the fire pan. When 


the table is dropped over the pan, you 
have a clean, two-inch-thick package. 


To save the sparkle in carbonated 

drinks, this opener reseals bottles 
factory-tight with the original cap. The 
caps are gripped or released automatically 
with the touch of a pushbutton. 


Grass won't stick to the blades of a 

hand, rotary or reel-type mower if 
they’re treated with this repellent spray 
The colorless coating is said to cut down 
cleaning, add rust resistance and prolong 
the sharpness of the blades 


Portable air conditioner weighs 85 

pounds and is a slim 13 inches deep 
One man can tote the %-hp. cooler from 
living room to bedroom and reinstall it 
in minutes by tightening two bolts 

















NARROW ENDLESS BELT, visible 
in this cutaway model, transmits 
power from the pulley at left to 
the spindle at top right. Dentists 
in New Jersey, Georgia and 
New York forums have reported 
favorably on the new drill. 





You Can Hardly 


Feel This 


Dental Drill 


By Harry Walton 


it runs so fast that its vibrations are 


z 


a 


Sa 


DENTIST who hates to go to the 
dentist has done something about the 


drill a likes. By making it run 
at a fantastic 150,000 revolutions per min 
ute he has given it a magic touch. Usually 
the patient doesn’t even know the drill is 
at work 
Here’s why: At this speed the vibra 
tion set up by the cutting teeth of the 
burr is above human perception. The burr 
works with a fraction of the pressure 
necessary at lower speeds, and cuts four 
to five times as fast. Crown preparation, 
a procedure that takes about an hour with 
ordinary equipment, can be done in 15 
minutes. Cavities are ready for filling 
almost before the patient realizes they are 
being drilled 
The man responsible is Dr. Richard 
W. Page, a dentist in Chappaqua, N. Y 
Since 1955 his high-speed handpiece, as 
dentists call it, has been pleasantly sur 
prising patients all over the country. 


far above the threshold of human perception. 


Your own dentist may have it soon 


About 4,000 of the 
use 

Page wasn’t the first to look hopefully 
toward higher drill speeds. The conven 
tional dental engine, little changed since 
an electric motor replaced its foot pedal 
or hand crank, turns the burr at 6,000 
r.p.m. Some dentists belt the handpiece 
up to 20,000. A Washington dentist de 
vised a hydraulic turbine to spin at 45,000 
r.p.m. But Page went far beyond that, 
and it’s above 100,000 r.p.m. that the tool 


new drills are now in 


acquires its magic touch 


Figures tell the story. Your dentist has 
to lean on the conventional drill with 
pressures up to two pounds; he has a callus 
on the first knuckle of the second finger 
to show for it. But maximum pressure 
on the super-speed drill is four ounce 
most work is done with no more than a 
gentle brushing action 

Such light pressure makes both the pa 
tient and the dentist les It gener 
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ates far less heat (a prime cause of pain 
reduces the risk of slipping 
tooth damage. Some patient 
insisted on anesthetic 

Like many dentists, Page frankly ad 
that he is a bad patient himself 
‘I wouldn’t let my own dentist work on 
me without anesthetic 
dread of the 
his research into higher 
he pondered using 
to drive the tool 

But an air turbine seemed 
build. Page made a number of these on a 
little six-inch lathe in his attic shop, work 
ing at odd moments between patients 
The tiny rotors—from to % of an inch 
in diameter—-were turned and milled out 
of brass. Other parts were soft-soldered 
together. Some of these midget 
plants revved up to 200,000 

To learn how they felt, he ground the 
tops of his own teeth down. Then he tried 
one of his crude models on a few patients, 
alternating with a conventional handpiece 
The overwhelming response in favor of the 


causes les 
who once 
now do without it 


mits 


he confesses. It 
drill that started 
peeds. At first 
a tiny electric motor 


was his 


easier to 


powe! 


LARGE DRIVE 

PULLEY TURNS 

AT 6,000 
RM, 


BELT DRIVES 
SMALLER 
HANDPIECE 
PULLEY AT 
25,000 R.RM 


FLAT HANI 
PIECE BELT 
RUNS ON 
LARGER 

y, PULLEY 
IDLERS 
CHANGE 
BELT 
ANGLE 


SECOND 


F IDLERS 
+ BURR 
TURNS AT 
590,000 
R.PM 


v4 





SPINDLE 
PULLEY IS 
ONE~-SIXTH 
SIZE OFNTS 
DRIVING ™ 
PULLEY 
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FORERUNNER OF SUCCESS was this air-turbine 
drill, the first high-speed one Dr. Page used on 
patients. Bulbous part at left is a_ silencer 
high-speed drill convinced Page he 
on the right track. 


was 


But there were discouraging problems 
Solid bearings failed above 12,000 r.p.m 
Ball bearings overheated, wore out rapid 
ly. Bearing manufacturers preferred not 
to talk about the extreme speeds Page re 


quired. The tiny turbines raced until put 
to work, then slowed down from lack of 
torque. They demanded than 
the standard dental compressor could 
supply. Some patients complained about 
the roar of the exhaust air 

Page discussed the problem with Her 
bert Chayes of the Chayes Dental Instru 
ment Corp., of New York. A pioneer in 
higher speeds, Chayes had a gear-driven 
handpiece that ran at 25,000. Page tried it 
on himself, complained that the gears set 
up a nerve-chattering vibration 

“That’s not the answer,” he _ told 
Chayes. “I’m going to make a belt-driven 
handpiece.” 

Page went back to his attic shop and 
got busy. Changing the drive pulley and 
cutting out the resistor of a standard den 
tal engine gave him 25,000 r.p.m. at the 
back of the handpiece 


more air 





THESE TINY ROTORS drove Page's turbine drills. 
He switched to belt drive, but the U.S. Navy's 
dental lab now has developed a turbine drill. 


His difficulties started right there. He 
made model after model, soldering and 
even taping together parts cut from brass 
bar and tubing. Trouble with the bearings 
was overshadowed by grief from the little 
belt 

His first belts were rubber bands: they 
broke in seconds. He tried nylon fish line 
It held, but the knot that joined the ends 
set up a jolting chatter. Even so-called 
endless rubber belts proved to have a 
thickening at one point that made them 
useless 

Next, Page crocheted belts from thin 
nylon line. He was able to join the ends 
smoothly; the belts worked. But none 
like them were available commercially 
The final answer was a flat belt, manu 
factured in the form of a sleeve or stock 
ing of rubberized nylon from which indi 
vidual belts inch wide could be slit 
The manufacturer refused the job of 
slitting, but Page designed a machine to 
do it 

Although bearings were now 
available, makers were still shocked at 
the speeds Page talked about. Moisture 
and grinding grit, entering the spindle 


better 


ADEPT AT THE LATHE, Dr. Page (above) is also 
inventor of an air-water jet 


to ease drilling 
and of a revolutionary 


dental chair he uses 


head, quickly ruined the tiny bearings 
A gland or stuffing box seemed necessary 
to seal them, but no material stood up 
long around the high-speed spindle 

Finally Page dispensed with the gland 
left clearance around the spinning shaft 
and fed compressed air in between the 
bearings. Flowing out around the shaft 
the air keeps foreign material from enter 
ing 

But what if the air failed for some rea 
son? The answer to that was a pneumati 
lock. Air pressure in a tiny cylinder holds 
a pin away from the handpiece pulley 
if the air supply fails, the pin drops into 
a hole and locks the pulley 

A water jet was 
against the tooth with the ai 
this acts as a and 
washes away cutting debri 

One last headache remained. The 
chuck or burr-holding device usually used 
was cumbersome 


next added to 
Along 


coolant 


pray 


constantly 


Page needed one that 
would stay in perfect balance at top speed 
Simplicity did it: The answer was a sleeve 
of rubberized steel mesh which is pushed 
into the hollow spindle and hold 
shaft by friction only 


the burr 
END 
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Giant radio telescope will pinpoint any spot in the sky 

LARGEST moving radio telescope in the world and 10 times more pow- 
erful than any now in operation, this 250-foot-diameter bow! antenna 
can rotate on its circular track and swivel between 185-foot towers to 
follow the stars. Abuilding since 1952 at Manchester University’s 
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Jodrell Bank station, the $1,400,000 receiver will be ready to measur« 
radio waves in space during the 1957-58 geophysical year. More than 
30 tons of copper mesh went into its parabola, which will explore layer 
of cosmic dust in search of dying stars and stars being born. It will 
also be used to study meteors, auroras and the sun, moon and planet 





Captive dust storm torture-tests car suspension 


THE front suspension in this test box has gone through the equivalent 
of 2,000,000 desert bumps at 110-degree heat amid fine, whirling dust 
The dust was brought to Chevrolet’s Detroit Engineering Center from 
Arizona.) The test box is one of many devices that put automobile 
parts through man-made weather—mud, rain, sleet, ice and wind 
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Taper-shaped asphalt truck is stronger, holds more 


FORWARD taper of the aluminum-jacketed tank of a new asphalt 
carrier was designed for greater structural strength and cargo capacity 
Drivers say that the vehicle is more stable, therefore easier to handle 
and that rear visibility is improved. Asphalt drainage on the job also 
is better, according to the maker, E. D. Etnyre & Co., Oregon, Ill 


2 


> ” 
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“Private eye" spots hotboxes as trains roll by 


AN ELECTRONIC detective is on duty with the Chesapeake 


& Ohio 
Railway at Norge, Va 


It is an infrared device next to the rails that 
opens its “eye” as a wheel passes by and checks on the heat of journal 
boxes. Temperatures are recorded on tape in the station. When 


the 
detector indicates an overheated axle unit, the train is 


topped 
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He ain't gonna mow no more—but lawn stays green 
Mow1nc the front lawn, watering and weeding got Sherman Z. Lip 
stein of Omaha, Neb., down. ““Why not slap on some concrete and for 
get it?” he asked himself. One day he did. Here he relaxes on his 
green-tinted concrete while a neighbor sweats it out behind a mower 


Towering tire dwarts man, weighs a ton and a halt 
Nine feet high, these monsters are being tested in a New Mexico 
desert in preparation for their job of moving complete pumping stations 
over the sands of Saudi Arabia. In each of the 3,000-pound units there 
is half a ton of rubber, 197 pounds of fabric, 27,000 feet of bead wire 
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Steel balis spin at 700,000 r.p.m. in strength test 

A MAGNETIC suspension device that holds one-inch steel balls as they 
are whirled at 700,000 r.p.m. is used by General Motors to test ball 
steel strength for use in future autos. In top photo an engineer pointe 
to a ball suspended for a spin. Trays hold bits of three that flew apart 
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Disappearing bank handles cash for motoring public 
THIS unusual teller’s cage, mounted in a basement elevator shaft, pro 

vides the Community National Bank of Pontiac, Mich., with a means 

of serving customers who want to make deposits and withdrawals with 


“Rubber-tire'’' couples misaligned shatts 

THE flexible coupling below is built like a tire casing with a “bead”’ 
to clamp in hublike flanges. It handles torsional vibration, shock loads 
misalignment and end float. A slit through its rubber and synthetic 
plies makes it easy to mount or peel off. Dodge Manufacturing Corp 
Mishawaka, Ind., makes the coupling in sizes for four to 600-hp. motors 


ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT END FLOAT TORSIONAL VIBRATION 





PICTURE NEWS 


& 


<r ee N = 


—™ . | AL 
out leaving their cars. During banking hours the cage stands neatly on 


the sidewalk by the side of the curb. At the close of day, the teller simply 
pushes a button and descends—-cage, receipts and all—-to the basement 
below, and the top of the cage becomes a slab in the pavement 


Sun's rays operate Army's newest helmet radio 


A SOLAR battery in daylight and a nickel-cadmium storage batter) 


it night power this version of the Army’s helmet transmitter-receive: 
The daytime silicon cells trap enough light both to run the radio and 
recharge the storage unit. A converter steps up power from 4.5 to 50 
volts. The Signal Corps plans to try the setup with other light radio 
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Huge pit furnace “‘cans" motors for atomic reactors 
Heat that would almost burn a dia motor elements for use in atomic reactors 
mond is generated in this furnace, which When the one-ton rotor shown here has 
General M>otcrs uses to “can” motors and been lowered into place and the heat 
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Phone fits on bedside table 


A NEW, smaller telephone set leave 
room on even a small table for an electri 
clock and other nighttime accessories 
The redesigned phone, now being tested 


by Bell, comes in a variety of color 


Delivery van rides a scooter 


A wicut, three-wheeled pickup § truck 
has been built around the Italian Vespa 
scooter. Less than nine feet long eat 
two in front, hauls a payload 770 
pounds and goes 40 m.p.h. Price: $989 


turned on, a metal cylinder will be 
shrunk-fit around it. The tight fit is neces 
sary for operation at high temperatures 
and pressures in radioactive water 
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Telescoping boom strings 1,000 feet of wire a minute 
HANDLING two lines at the same time, this wire stringer, invented by a 
signal supervisor, saved the New York Central $50,000 on a 360-mile job 
Its telescoping boom can reach 51 feet, maximum distance from tracks 
to crossarms on the poles. Best record: 186,000 feet strung in three hours. 


Army's new turret truck fights fires at close range 

THis aluminum truck sprays water from its turret to fight fires in- 
accessible to an ordinary pumper. It has four-wheel drive and can 
climb a 60-percent grade Loaded with 1,000 gallons of water and 150 
gallons of foam, it will protect Army bases from the tropics to the arctic. 
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Pushbutton ciothesrack delivers suit to customer 

A TURN of a dial and press of a toggle switch brings a customer 
suit within arm’s reach at this dry-cleaning establishment on New 
York’s Fourth Avenue. Hung in a notch corresponding with the claim 
check number, the suit rides the conveyor rail for delivery without 
waiting. The system is made by Flow-Master Machine Corp., Brooklyn 
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Oceangoing “garage” hauls Italian cars to U. S. 


A carco of 1,000 uncrated cars can be carried in the hold of the 
Italterra, a 10,000-ton Liberty ship converted by Fiat, the big Italian 
automobile maker, into a floating garage. The cutaway above shows 
how all available ship space is used for storing cars. The vessel, powered 
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Root serves as home until rest of house is built 

STARTING at the top, a Munich, Germany, builder offers a pyramidal 
roof house for immediate occupancy by low-income families until they 
can afford to complete a home. When the rest of the house is eventually 
bought, the builder raises the roof and sets it in its proper place. Con 
necting the two is included in the purchase price 
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by Fiat diesel engines, recently completed its first voyage from Savona 
Italy, to Los Angeles and San Francisco in a bid for the low-priced 
foreign-car market in this country. At right is a lineup of the small 
Fiat “600” and “1100” models, which are loaded and unloaded at 
terminal docksides by cranes through the ship’s hatches 


Electronic eye lights up speed-warning sign 

THE automobile safety record at Portsmouth (N.H.) Air Force Base 
has improved since this warning device was erected. Radar waves are 
bounced back from an approaching car to a control box that comput 
the speed at which the car is traveling. If the driver is exceeding a 
set speed limit, the neon sign automatically lights up 








Closed-circuilt TV polices New York subway station 

IN A test setup of closed-circuit television, New York subway au 
thorities are attempting to find out if one man can keep an eye on 
what’s going on in various spots of a station platform. Here an attend 
ant watches an entrance and exit on a monitor screen in his booth 


Gauge measures thickness while steel is being rolled 

A GLANCE at the dial tells speed-control operators at U. S. Steel’s 
Fairless works the thickness, in thousandths of an inch, of the steel 
strip being rolled. X rays, beamed through the steel, are measured for 
intensity; and figures are correlated by this electro-mechanical device 
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Portholes in trunk deck provide lookout for pups 

No DANGER now of his pet pointers romping into his lap while he’s 
driving. E. D. Todd of Victoria, B. C., built portholes in the rear deck 
and locks the two dogs in the trunk. The openings, which can be closed 
in a rain, let in light and air, and give the dogs a view of passing scenery 


Thin-blade screw saves tuel 


NIALITE has been substituted for man 
ganese bronze in a new propeller »fitted 


here on the SS President Adams 
alloy is lighter, stronger, and, in this de- 
sign by Baldwin-Lima-Hamilton Corp., 
permits thinner blades for less drag 


The 


Bulb on dipstick checks oil 
Tus German dipstick checks oil level 
without withdrawal from the crankcase 
and messy drippings. Pressure on the 
transparent bulb brings oil up through a 
tube for a sight reading. When no oil 
shows, replacement oil should be added 
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Trawli net scoops up survivors in air-sea rescue 

‘Tests by an RAF search-and-rescue squadron off the British coast pro 
vided this unusual photo of a “survivor” scooped from the sea. The net 
is a light, small version developed by Bristol Aircraft and the squadron 
for helicopter rescue of injured. When stowed it is folded against the 
side of the craft. ‘The wind sock at left aids directional stability. 
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Nine years from idea to showroom: 


The Edsel Story 
... 50 Far 


announce to the world in a few weeks, is already nine years old. 


[x brand-new Edsel, which trumpet flourishes and drum rolls will 


That’s how far back—1948—Ford Motor Co. began the process 
of adding a new name to the list of American autos. How come it takes 
so long to put a new car on the road? Take a look at the logbook: 


Sept. 28, 1948: Henry Ford II sells 
the idea of an “intermediate” car to the 
Forward Product Planning Committee. 
One compelling argument: The company 
is losing customers for medium-priced 
automobiles. If the owner of a Ford wants 
to trade up to a more expensive car, he 
has just one choice—Mercury. Only 26 
percent take it. Compare that with the 
competition. When Chevy owners trade 
up, 87 percent buy Pontiac, Olds or 
Buick; when Plymouth owners trade up, 
47 percent stick with a Chrysler product. 


1949: The project gets underway, 
aiming for a 1951 or 1952 model. 


1950-51: The Korean War puts Ed- 
sel on the shelf. 


1952: Henry the Second dusts off the 


Edsel once more. 


July 7, 1954; Stylists begin dream- 
ing and engineers plot “package size” 
(interior and exterior dimensions). Dick 
Krafve gets into the act. Assistant general 
manager of Lincoln-Mercury, he is to 
advance to general manager of the Edsel 
Div. and a Ford v. p. 


April, 1955: Engineering signals 
change to provide four Edsel series from 
two body shells (Ford and Merc). The 
first idea had been to develop all four 
lines from a single shell. 

Engineers start struc 


July, 1955: 
tural desagn. 


August 16, 1955: Stylists finish, 
and the 1958 model is locked up—as far 
as looks go (minor changes will still be 
made). The next day the Big Brass in 
spects the mockups, applauds spontane- 
ously—a most unusual reaction from so- 
phisticated auto executives 


Late 1955: Ford invests $100,000 in 
“motivation” research by three univer 
sities (Columbia, Michigan, Chicago) to 
find a selling strategy. The bulgedomes’ 
formula: Aim for “spirited but responsible 
adventurers young executive or pro 
fessional families on the way up 


January, 1956: Most special tooling 
has by now been ordered. Orders for en 
gines, transmissions, axles, bumper bars, 
sheet metal are placed. The name Edsel 
is decided on (the choice is hardly a sur 
prise to anyone, but public announce 
ment is still 11 months away) 
February, 1956: Assembly facilities 
are allocated 


March, 1956: Wooden pattern mod 


els are turned over to the toolmakers 


December, 1956: Small items 
upholstery, hardware—-are ordered 


Aprii, 1957: Eight completed Edsels 
roll off the line at the Mahwah, N. J., 
plant, to test assembly facilities 


May, 1957: The designers wash their 
hands of the 58 model. But Krafve con 
tinues to fuss with it: He changes the 
molding around the back-up lights, moves 
the radio antenna from rear to front 

July 15, 1957: Production begins 
September, 1957: The 58 Edsel goe 


on sale 


By this date sales fig 
ures will have set the pattern and Krafve 
will know if he has a winner. His biggest 
worry: the Edsel’s trend-bucking design 
reminiscent of Ford cars of the Thirti« 
Ford people like it, unanimously sul 
will you?—James C. Jone 


Januar y, 1958 


Next Month in PS: Pictures and Facts About the New Edse! 
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Cruising at close to 90 miles an hour behind the three-pointed Mercedes emblem, we could still 


1,000 Miles on 
Europe’s 


PS reporting team drives the full length of a German Autobahn 
to compare this pioneer expressway with America’s super-roads 


By Frank Harvey, with photos by W. W. Morris 
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admire the Austrian scenery Mercedes gulps luggage : 


Superhighway 


HERE in the world, outside of the U.S.A., can 
you tromp down hard on the gas pedal and 
not let up for hundreds of miles? Nowhere 


except on Germany’s famed Autobahn 
To find out how it stacks up against U. S. turnpikes 
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PopuLar SCIENCE sent Bill Morris and me over to drive it 

We started from Salzburg; an ancient Austrian resort 
city overtowered by the Alpine crags on Germany’s south 
eastern border. From here it is 1,000 miles by Autobahn 
to the northern port city of Hamburg, our destination 
The Mercedes people had lent us a handsome 220 sedan 
all shined, greased, gassed, tuned and insured 

Despite the Autobahn’s age (it was started in 1933) 
the German superhighway is impressive. It’s shrewdly 
graded for safety at high speed, bypasses towns, goes in 
for long straightaways and has two lanes each way with 
a grass island divider 

Speed limit? There isn’t any! And the Germans make 
the most of it—they drive as though racing to save an 
uninsured home from fire 

We tooled along on the Autobahn at about 140 kilo 
meters (87 miles) per hour. The Mercedes, built like a (A 
light tank, is tight and sound as a nut. It has a swing 
axle rear suspension that tends to give the car a slight 


. > » i. a ae 
swivel-hip motion on uneven surfaces—but it smooths | er 7C D5 0 
° ° " ” 
out bumps like magic JI" / 0D. ; , 
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If you were set down on the Autobahn without know 
ing what country it was in you might think you were 
someplace on the Pennsylvania Turnpike. Hills and fields 
are the same; the industrial Ruhr smoke looks the same 
as smoke coming out of stacks around Steelton, Pa 

But here’s what you miss. Gas stations on the Ger 
man super-road are far apart and there’s a painful short 
age of places to eat and sleep. You don’t appreciate a 


good American motel until you drive out one of the Aus This isn’t a toll station but 


Can you read these pictorial warning signs? 


hurepean wale oo, esigne 4 nguag me an SPARING APPETITE for fuel 
sone ame ~ ‘ made us even fonder of the 
“Mercy 220.” She delivered 
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the border crossing between Austria and Germany. Our papers got a quick and painless check 


23 miles per gallon at a BIKE AND MOTORBIKE RIDERS fill up chinks in town traffic like 
cruising speed of 85 miles mortar in a brick wall. They seem to have a remarkable capacity 
an hour, purring like a cat. for survival—and to need every bit of it as they dart around 
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POLIZE] MEANS COPS. German police cover an 
accident with tape measure and notebook, try 
to fix blame on spot. It shortens court hassles. 


TRAFFIC OFFICER in a German city is like the 
starter in a stock-car race. Once he signals, all 
you see is a blur and a cloud of blue smoke. 
German cops use a diflerent system from ours. 
Sometimes they don't beckon, but just turn 
sideways—that's your cue to come on through. 


AT HAMBURG DOCKS we ended our trip—1,000 
Autobahn miles from soaring peaks of Austria 
to the smog of Germany's great industrial port. 
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fahrts (exits) late on a rainy night in 
search of food and lodging. We tried it 
north of Cologne, worming our way 
through madhouse traffic along the Rhine. 

City streets are a frightening contrast 
to the open highway. The general im- 
pression you get is of having left the pits 
and entered a mammoth stock-car race. 
Cars zip past only inches away. Old men 
and young girls pedal along on bikes, 
shockingly vulnerable in the avalanche of 
whizzing machinery. What the guy ahead 
of you may do is anybody’s guess. When 
he’s ready to turn he flips out a hinged 
luminous pointer. Our GIs call this a 
“machts nichts stick.” Machts nichts 
translates as “doesn’t mean a _ thing.” 

But when you finally arrive at a Gast- 
haus, it’s almost worth fighting city traffic 
for. In a good one the Wienerschnitzel is 
crisp, the rooms immaculate, the beds 
covered with huge eiderdown quilts, and 
the bathtubs only slightly smaller than a 
Hollywood swimming pool. You can 
almost dive into a German tub—but don’t 


push that row of buttons carelessly. 

I took a bath in the pre-dawn one 
morning and, unable to find the light 
switch, simply pressed all the buttons I 
could feel in the dark. Nothing happened. 
I got into the tub and was lying, half 


asleep, in the deep water when the door 
opened and a young fraulein walked in. 
I said, “Nein! Nein! Go away!” She 
placed a towel on the edge of the tub, 
turned on a light (by pulling a string) in 
the corner, smiled at me and left. 

It’s relatively easy to get back on the 
Autobahn once you've left it. Signs are 
plentiful. But it is not a good road for 
full-bore driving after dark. It doesn’t 
have the orderly row of stakes marked 
with firefly reflectors that tell American 
drivers the contour of the road ahead. 
About 50 is the top safe speed. 

The Autobahn is still sending out new 
tentacles all over West Germany. Like 
the original sections, now undergoing con- 
stant repair after 24 years’ hard use, the 
new ones will lack the broad shoulders 
and some of the fancier features of U. S 
turnpikes. But Germany’s superhighway 
has no tolls, no billboards—and no speed 
limit. Let’s face it; every man has a 
hidden urge to lay the buggy whip to the 
horses. On the Autobahn you can do it 
without peering anxiously into the rear- 
view mirror. END 





New ideas from the Inventors 
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Marker Speeds Plane Rescues. Sur- 
vivors of an air crash might get help 
faster if their plane carried this automatic 
signal. Triggered by sudden deceleration, 


Horn Light Warns Car Behind. If 

a pedestrian or driver doesn’t hear you 
sound your horn, you sometimes have to 
make a sudden stop. This switch adapter 
would alert the driver in the car behind 
you by flashing your brake light—or a sep- 
arate signal—when you tooted your horn. 


a gas cartridge and ejector would inflate 
and release a balloon. Unreeled to the 
end of its tether, the marker would guide 
search-and-rescue craft to the spot 


Watch Telis Time and Weather. With 

this combination wrist watch, ther 
mometer and barometer giving up-to-the 
minute reports on temperature and pres 
sure changes, a sportsman could carry his 
own little weather station right on his wrist 
and fit his plans to conditions ahead 


Please turn the page for more new ideas 





More inventors’ ideas 
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Car Seat Doubles as Sleeper. Travel 
ing youngsters—and their parents 
might ride more comfortably with this 
convertible chair and bassinet. Hooked 
over a seat back, it would safely hold a 
sitting or napping child. Lifted out of the 
car, it would serve as a handy sleeper on 

family visits or overnight trips. 


7 Inflatable Belt Aids Lifeguard. Fold- 
ed into a belt pouch, this buoyant ring 
wouldn’t interfere with a lifeguard’s effort 


to reach a swimmer in distress. A _ pull 
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Chain Dunks Drinks for Cooling. 

With a chain like this in your fishing 
boat, you could let canned or bottled re- 
freshments cool off in the water while you 
warmed up in the sun. Formed like figure- 
eights, rubber grippers hooked to the chain 
would push down over the necks of stand- 
ard beverage cans or bottles. 


cord would release—and _ inflate—two 
semicircular tubes. Hooks and cords on 
the tubes might be used by the lifeguard 
for towing, or to form a single ring. 





Griddie Bottom Rations Grease. A: 

cording to this GM patent, porous 
metals similar to those used in permanent 
ly lubricated bearings could make a sup 
ply of cooking fat last a long time. Heat 
would cause a thin film to rise to the 


surface of this grease-impregnated griddle, 
and keep food particles from sticking 


Vented Rest Cools Your Back. With 

a tube and air scoop plugged into this 
honeycombed seat cushion, car breezes 
could be routed to cool your back on 
sticky summer drives. The air scoop 
would be clipped to the ventilating wing, 
so you could regulate the amount of air 
flow by adjusting the window angle 


Ladder Walks You Along. Most ladder 

jobs would go faster if you could follow 
the work without climbing down. The 
front legs of this walking platform would 
be fitted with wheels, and the rear ones 
with runners. To move it, you would 
manipulate a pair of pivoted pushers 


Calif.; 2 

3. No. 2,7 
to Morris Gold ; 
©. Loveland, Newp 
Pearce Dayton, Ohio; 
Hialeah, Fla.; &. No 
Creek, Mich.; 9. No 
cari, N.M 

Copies of patents may 
Commissioner of Patent 
each. To write to an in 
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Gus Gets His 





Sicnais Switched 


Did Tony Coskey’s negligence cause the crash? Or had the brakes 
of Fenton Smith’s limousine failed? Paging Gus Wilson! 


“What's the matter 


with vou now, Wilson?” 


Smith demanded. 
“Burned my hand a 
bit,’ Gus said. 


By Martin Bunn 


HEN Gus Wilson and his helper in the 
Model Garage, Stan Hicks, heard the 
crash, they rushed out into the street. An 
amazing sight met their eyes. The long-snouted 
limousine of Fenton Smith, a wealthy and some 
what irritable financier, had rammed into the rear 
of Tony Coskey’s pickup truck. The impact had 
caused an assortment of fruits and vegetables to 
erupt from Tony’s vehicle. Melons, tomatoes, 
grapefruit, oranges and cabbages rolled about un 
der the feet of gathering spectators 
Smith’s chauffeur, Bill Sullivan, a burly ex 
Army sergeant, sat behind the wheel of the lim 
ousine with a stunned expression on his face. Fen 
ton Smith, a thin lath of a man with the predatory 
features of an eagle, had his head out the window, 
engaging in heated discussion with Tony. Officer 
Jerry Corcoran was just arriving on the scene 
“You clumsy ox!” Smith said. “A man isn’t safe 
with you driving that junk pile about. You didn’t 
signal your stop. I'll sue you for damages.”’ 
Tony, a squat litthke man who supported his 
family by peddling vegetables, looked up at Smith 
in astonishment 
“But, Mr. Smith,” he protested, “you can’t sue 
me. I didn’t run into you. You ran into me.” 
Gus ran his expert eye over the points of impact 
between the two vehicles, noting that the only 
damage to Tony’s truck was a broken tail light, 
while the Smith limousine had its very expensive 
radiator grille smashed beyond repair 
“That grille,” Smith declared, getting down to 
look at it, “will cost a pretty penny to replace 
Officer Corcoran, since this fellow stopped abruptly 
without signaling, he’s at fault. He should be 
arrested for reckless driving.” 


‘y FIRST glance it seemed ridiculous that the 
testy financier should blame Tony for the 
crash, since his car had struck the truck. It was 
entirely possible that Tony’s stop light hadn't 
been functioning. If so, and if Tony had failed to 
signal his stop with his hand, Smith might be able 
to make his charges stick. Since Tony’s stop light 
was now smashed, the answer to the question of 
fault seemed to lie with Bill Sullivan. Jerry Cor 
coran’s eyes turned questioningly to the chauffeur 
“It wasn’t Tony’s fault, Officer,” Sullivan said 


AuGusT 1957 493 


} 
4 





breaking his stunned silence. “His stop 
light flashed. I wouldn’t have hit him if 
my brakes hadn't failed.” 

“Brakes failed!” Smith roared, glaring 
suspiciously at Sullivan. “Rubbish. I don’t 
believe it.” 

Jerry Corcoran inquired softly, “And 
why should you think your own chauffeur 
would lie about the accident?” 

Bystanders glanced knowingly at one 
another, for there wasn’t a person present 
who didn’t know that Tony Coskey had 
served in the Army under Bill Sullivan 
and the two were fast friends. It could 
well be that Sullivan was taking the blame 
for the crash on his own square shoulders 
to spare his friend 


cs OU’LL do well to remember who 

pays your salary, Sullivan,” Smith 
said angrily. “Covering up for this fellow 
will only get you fired.” 

“Sorry, sir,” Sullivan said firmly. “The 
brakes failed.” 

“Check these brakes, Wilson,” Smith 
ordered 

Gus got in the limousine, drove it 
back and forth, applying the brakes. The 
firm resistance of the brake pedal, the 
instant response, told Gus that, at the 
moment anyway, there was nothing wrong 
with the brakes 

“They seem to be all right now,” Gus 
said, “but 

“Don’t give me any buts, Wilson,” 
Smith interrupted. “Check the brakes 
thoroughly. If there’s nothing wrong with 
them I'll get a new chauffeur and Tony 
Coskey can pay the bill for the repairs on 
my car.” 

Sullivan said, “But I tell you, sir 

“We've heard enough from you, Sulli- 
van, for one day,” Smith said, “Get on 
with it, Wilson.” 

As Gus drove the car into the Model 
Garage he could see Tony Coskey bustling 
about, gathering up his fruits and vege 
tables. From the miserable expression on 
his face, Gus knew that the little man 
realized a new grille for Smith’s lim 
ousine would cost him more than he could 
hope to make in a month. 

Gus had never liked working on Fenton 
Smith’s car while the owner was around 
The eccentric bachelor was inclined to 
look over his shoulder, complaining, issu- 
ing orders. Now, Gus found, Smith was 
even more suspicious than usual, undoubt- 
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edly 
him 


feeling that all hands were against 
to get Tony Coskey off the hook 
Smith watched every move Gus made as 
he worked on the brakes 

Perhaps, Gus thought, the hydrauli 
fluid was low in the master cylinder, ad 
mitting air into the system to cause brake 
failure. The air might escape to restore 
brake action when the brake pedal was 
pumped. He checked the master-cylinder 
fluid level through the inspection hole in 
the floorboard 

Finding plenty of fluid, he thought of 
a cocked and frozen wheel-cylinder piston, 
then dropped the idea. This would lock 
only one brake. Ample hydraulic fluid 
seemed to rule out hydraulic-fluid leaks, 
but to make sure Gus inspected the sys 
tem for leaks. There were none. The 
brake pedal lacked that springy, spongy 
feel that would indicate weak hydraulic 
hoses. Under pressure, bad hoses could 
swell to increase the fluid capacity of the 
system, and so delay the brake action 
Gus inspected the hoses themselves as a 
double check. Everything seemed to be in 
good working order. 


“| RIVE the car back and forth while I 

watch it, Stan,” Gus told his helper. 
“Step on it hard, so I can see if brake 
action is even.” 

Stan drove the big car back and forth 
on the garage floor. 

“Enough of this, Wilson,” Smith said 
impatiently. “Any man can see that these 
brakes are all right. Sullivan lied.” 

“Your brakes seem to be all right,”” Gus 
said thoughtfully, “but your stop lights 
aren't working. They didn’t flash on when 
Stan used the brakes.” 

“Not working!” Smith exclaimed. “Fix 
them then—I’m in a hurry.” 

“Just a moment,” Gus said. He dropped 
onto a creeper to slide under the car, 
emerging almost at once, to remove the 
red lenses from the stop lights. Inspection 
proved that the bulbs were sound. 

“We'll road-test her,”’ Gus said. 

“With the stop lights out?” Smith pro- 
tested. ‘Fix them first.” 

Gus smiled disarmingly. “A road test 
may show why they don’t burn. I'll signal 
my stops by hand.” 

Smith got in the back seat. His eyes 
came to rest on his chauffeur, up front 
with Gus, and a look of suspicion came 
over his face. ““You come back here with 





me, Sullivan,” he ordered. “I'll have no 
conniving between you two.” 

Gus drove slowly through traffic. At 
the first stop he signaled with his hand, 
but his eyes moved to the ammeter. From 
the rear, Sullivan noticed this and a 
puzzled expression came into his eyes. 
Gus drove out to a country road at the 
edge of town, speeded up, began to apply 
the brakes intermittently. 

“Is this necessary when testing stop 
lights, Wilson?” Smith demanded. “Any- 
way, you can’t see them from where you 
sit.” 

“T can tell if they go on by watching 
the ammeter,” Gus 
explained. “I’mtest- °* 
ing the brakes now.” ¢ 

“Brakes!” Smith $ 
rose in his seat likea ~* 
hooked salmon.“You = ¢ 
said the brakes were $ 
all right, Wilson.” . 

“I said that they ° 
seemed to be all 
right,” Gus reminded + 
him.“Nowmytheory ° 
is that— whoops!” - 


S GUS hit the 
brake pedal it 
plunked suddenly to 
the floor without ef- 
fect. The big car ca- 
reened on without 
hindrance. Gus 
brought it to a stop 
with the emergency brake, leaped out to 
wriggle beneath it. He came out imme- 
diately, shaking one hand with a pained 
expression. 

“What’s the matter with you now, Wil- 
son?” Smith demanded. 

“Burned my hand a bit,”’ Gus said. “I 
tound that stop-light switch a bit warm 
when I checked it in the garage, but it 
sure is sizzling now. No wonder your 
brakes failed, Sullivan.” 

“What has a stop-light switch to do 
with my brakes?” Smith asked sarcasti- 
cally. 

“Plenty, in this case,”’ Gus explained. 
“This stop-light switch is located on the 
end of the master brake cylinder, and is 
operated by hydraulic fluid pressure. It’s 
shorted out. When Sullivan drove in 
heavy traffic, using his brakes often, the 
shorted switch got so hot that it caused 


the fluid to boil. Boiling fluid will create 
gas in the brake lines, which has the same 
effect as air in the lines, bringing about 
brake failure. 

“When I found the switch warm in the 
shop and then saw that the stop lights 
weren’t burning, even though the bulbs 
were sound, I figured a dead-shorted 
switch. Some inferior grades of brake 
fluid have low boiling points—in fact, 
some states have passed laws setting up 
minimum specifications for the fluid. I'd 
better check and see what kind of brake 
fluid Sullivan has been using.” 

“But you said that the brakes were 
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“Lunch is ready.” 


working when you tested them in the 
street,”” Smith said 

“Brake-fluid gas will condense again 
as it cools,” Gus said, “and the brakes 
will work normally again. I didn’t check 
your brakes, Mr. Smith, until quite some 
time after the accident occurred. I'll in 
stall a new stop-light switch to correct 
your trouble. Now about Tony Coskey’s 
tail light. I’m sure 

“Mr. Wilson,” Smith interrupted, and 
for the first time since Gus had known the 
testy old codger, there was a twinkle of 
humor in his eyes. “What a pity you're 
not a lawyer. I could have used you in 
one of my corporations. What a beating 
I'd give Hastings and Company in that 
lawsuit—er, of course, I'll repair Mr. 
Coskey’s car. Now, since I’m a very busy 
man, shall we get along?” END 
Next Month: Gus goes to the county fair 
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Feed drops of paint neatly to a touch-up 
brush by taping an eyedropper to its 
ferrule. Place the tip of the dropper a 
little below the ferrule so that paint 
will flow onto the top of the bristles 


and work its way evenly to the tip. 
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FOLD 
METAL 
OVER 


WORN 
Oe, 
THIN COVER OF 
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wae \ PANEL > 
ALUMINUM 


Cover worn interior panels—-especially 
those under the dash—with pieces of 
embossed sheet aluminum. Simply pry 
off the old panel and cut the aluminum 
to fit it, allowing enough extra on all 
sides to bend over the old panel 
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TIN CAN 
with TOP 
AND BOTTOM 


Mig 
cur ng 





CAN CATCHES 
DRIPPINGS 





Store a hydrometer safely in a drip 
catching hanger made from two small 
tin cans nailed to a stud. The upper can 
has its bottom cut out, forming a holding 
ring. The lower can is used with its 
bottom intact to catch drippings. 
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MAGNET 


Keep tools and small parts handy in ; 
tray supported by two husky magnets 
They'll stick almost anywhere under the 
car and can be quickly removed and 
shifted elsewhere. Fasten the magnets to 
the tray at each end with brazing rod. 








CLEANING SPARK-PLUG 
RECESSES WITH GAS 
BLASTS FROM AN 
UNLOADED 

CO, PISTOL 





CLEANING STOPPED FUEL 
LINE WITH BLASTS OF CO, 





HOLD JET HOSE 
TO BARREL 


CLEANING 
WINDSHIELD- 
WASHER JETS 





Blast dirt away with carbon dioxide from 
a CO, pistol, in place of compressed air, 
when working on your car. The gun can 
be triggered without a pellet in it to re- 
lease more than 70 short blasts of gas at 
high velocity from one cylinder. 


PUSH DOWN 
ON LEVER TO 
LOOSEN BEAD 





SWING LEVER UP 
AGAINST COLUMN 
AND HOOK, WHEN 
NOT IN USE 


2 «6 «15 











Separate tire beads from wheel rims yy 
applying the principles of physics instead 
of brawn. The hinged lever and pressure 
block shown in the sketches above will 
safely and easily break any bead free 

even from the grooved safety-type rims 
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Outline the position of striker plates 
when doors are working easily. Later, if 
screws loosen and a plate shifts, it can be 
returned to its original position. If the 
door shifts out of alignment, the marks 
will prove the plate’s not at fault. 











Seal your garage floor against pitting 
and flaking caused by salty slush brought 
in by your car. Combine equal part 
of boiled linseed oil and turpentine and 
warm the mix in a pail of hot water 
Brush on two coats eight hours apart 
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How to Learn 


Good 


Table-Saw 
Manners 


Those little errors can add up to big misfits. 
Here’s how to do it right—the first time 


By R. J. De Cristoforo 


HE magic in a table saw is there 
for anyone to use. But as the old 
saying goes, “It ain’t what you do, 


it’s the way how you do it.” And the way 
that the expert does it—-using all the ad- 
vantages built into the machine—makes 
the difference between the slick work he 
produces and the creaky creations the less 
skilled craftsman (not you!) turns out. 

A beginner’s first problem may be an 
inability to analyze the reasons for his 
poor results. His machine was in per 
fect alignment when he made that miter 
cut—-but when he put the two edges to- 
gether he was wide degrees off! Why? 
Nobody had told him about such little 
mysteries as creep and the tendency of 
work to pivot during a pass. 

The skilled worker knows that a board 


is Your Home 
Too Crowded? 


Lack of living space is a problem 
that plagues thousands of home- 
owners these days. More space, in 
fact, is now America’s No. 1 housing 
need. 


Next month, in PopuLar ScreNCcE, 
be sure to see a special section 
devoted to helping you find 


New Living Space for Your Home 
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seldom has perfectly parallel sides. Thus 
he marks the stock edge that goes against 
his miter gauge and establishes a working 
edge. He puts his square against this 
edge and makes all width measurements 
from it. If he has a jointer, he will have 
planed the edge in advance to be sure it 
is straight and square 

His try square will rest against this 
edge when he draws his line before cross 
cutting. Why the square? It provides 
not only a cutting line, but a good check 

before the work is ruined—-on the 
squareness of the cut while his saw is 
making it. 

A beginner, anxious to get to the cut 
ting and making, sometimes regards these 
preliminaries as unnecessary caution. But 
scoffing at them is the surest way to 
frustration. The time involved in “meas 
uring twice, cutting once” is negligible 
and pays off handsomely, not only in 
smooth workshop fun but in the final 
product. 

You can’t see the little error that’s cut 
into a piece of wood by the saw blade 
not during the cut. But on assembly 
some parts are narrower than they should 
be and butted ends do not mate flush 
That’s when a beginner feels the urge to 
put the cover on his innocent power tool 
and take to golf. 

If you can eliminate the little errors 
that occur in about three basic table-saw 
operations—crosscutting, ripping and 
mitering—you'll establish an excellent 
foundation for almost all table-saw oper- 
ations. The photos on the following four 
pages show the right way to use your 
table saw. 








How to make 
an accurate crosscut 


LINE MARKED WITH A SQUARE will always tell 
you when you're wrong. The error at right, on 
an 8” piece of plywood, was caused by less 
than one degree of miter-gauge misalignment. 
Without a line, the error might not have been 
caught until too late—on assembly. The pencil 
mark made before the cut is started also enables 
you to line up accurately the three important 
elements (above); the slot in the miter-gauge 
extension (arrow), the work, and the saw blade. 
If the miter-gauge extension is adjustable 
(slots instead of holes will permit this), 
it can be set to line up with any saw blade. 





Se SP Ie GP BOGGS FE OE ccc cccccccececcerceseecesceseceeseeeses 


MEASURE FROM SIDE OF BLADE facing rip fence 
or work will be narrower by width of saw 
cut. If the blade has set teeth, be sure to 
measure from a tooth set towards the fence. End- 
ing up with ripped work about “%” narrower 
than it should be is a common beginner's error. 


START CUT by using left hand to hold work 
snug against fence before cut starts. Keep 
thumb of left hand hooked over front edge 
of table. Thumb of right hand hooks over rear 
edge of work to provide feed pressure. Other 
fingers straddle fence so the hand can't slip. 


ee nD Mr OO OOS Bee o.cccnceceonsececesebeseeeconsees 


PIVOTING OF WORK against forward edge of 
miter gauge causes inaccuracy. Solution: Hold 
the work firmly against miter gauge, especially 
when gauge is turned to an open angle like this 
An extension will go a long way toward pre- 
venting pivot. Even when perfectly lined up 
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before cut, however (center photo), work can 
creep quite a bit along the miter gauge (right) 
before you reach the blade. Some operators 
face the extension with sandpaper to prevent 
creep. This helps considerably but - still 
doesn't solve the problem of lining up the cut. 








LEFT HAND STAYS PUT, right hand moves work 
forward. Side pressure at this point, or beyond, 
would bind blade. Feed slowly, even less 
than blade will take. Forcing will cause blade 
to vibrate (chatter), which gouges sides of 
cut and causes work to move away from fence. 


eevee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeneeeeeear 


AT END OF PASS, left hand hasn't moved 
Right hand completes cut and grips the work 
when the overhang at rear of table causes it to 
tilt up into palm. If the scrap doesn't fall off 
the table, let it put, until turned 
off the machine the black 


stay 


you ve 


has stopped 


Two simple ways to cut an accurate miter .........60eeececceneee 


GUIDE LINE marked with a square—same 
method used for crosscutting—will tell you 
when you're wrong, but it’s better to establish 
a mechanical means of eliminating error. One 
is to cut the parts to exact length, then 
miter each end of each piece by setting up a 


way 


block on 
block to 
Sick 5 of 
work 


jig to control the cut, such as a stop 
fence. Correct distance is set from 
outside face of hollow-ground blade 
penciled square are equal to width of 
Cutoff point is distance from corner of square 
to the center of the square § diagonal 


avoust 1957 [dl 





A jig like this makes miter cutting a cinch 















SLIDING JIG lets you work 
on either side of the saw 
blade so you can _ miter 
shaped moldings without a 
change in setup. The jig is 
easier to make than other 
types because it utilizes the 
accuracy of the miter gauge. 
Parts of the frame are cut 
to exact length before they 
are mitered. The dimensions 
of the jig shown in the sketch 
below suit a table measuring 
about 16” by 24”. 
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Mitering jig gives you two extra dividends 


CUTTING DISKS in half, or even in quarters, is used to mark diagonals on ends of lathe blanks. 
a breeze with the mitering jig. Same setup Pointed pickets are a cinch, too. Make one cut 
with blade about 1/16" above table, can be turn the stock over, cut again END 
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Our Garage Doors 


Are Colored Plastic 


By Jack Sterling 


FE ADDED a splash of sofi, glow 
ing color to our home by building 
garage doors with a geometric pat 
tern of translucent reinforced plastic 
The colorful panels didn’t need paint 
ing, and they’ll never need repainting 
something any householder will find a 
blessing. The panels are assorted hues of 
the tough plastic, Alsynite, in the flat 
form. Inside, their translucence has turned 
a dark workshop-garage into a light—-and 
strikingly attractive—place to work 
It’s an idea you might adapt in many 
ways. For a new shop or garage (or at 
any other doorway, for that matter) , build 
doors as we did, making the frames from 
two-by-twos or two-by-fours 
We had fun working out the geometric 
pattern before the door was built, making 
a family affair of it. You can use several 
colors if you wish. Or, if your home has 
lots of color already, you can stick to a 


single hue that will harmonize with the 
rest of the place 

If you already have a garage door that 
is sound but dull, you can rebuild it to 
incorporate pieces of the plastic——as 
or as few as you like 
of the colorful 
brighten things 

This reinforced plastic i 
mensely strong. You can 
side of any wooden frame, then cover the 
edges with batten strips. You'll save 
trouble if you paint all the wood parts in 
advance. The plastic is isily cut 
with an abrasive cutoff wheel. A 
cutting blade in a portable 
trick, too 

If your door will be exposed to much 
rain you may prefer to set the plastic like 
glass. Rabbet the frame, run a bead of 
putty or glazing compound, set in the 
plastic sheet, then nail in strips of wood 
as stops. This will ensure watertight con 
struction END 
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translucent panels will 
thin but im 


nail it to one 


most « 
metal 
aw will do the 





10 Painting Tips 


them at the end of a twisting string to increase the 
air low. This evaporates the — vehicle faster. A 
luff is best 


~*~ ~~ SMALL OBJECTS DRY FASTER if you rotate 


slick cord that doesn’t shed 


AVOID SPILLING PAINT from a small can by setting it inside 
an empty large one. On a ladder, hang the handle of the larg: 
can from a wire looped over one of the rung 


\ 
\ 


/ ow A BRUSH TO BE RE-USED within 48 hours can 
2 A be 


\ swished through solvent, dipped in linseed oil 
and wrapped in aluminum foil to exclude al, 


PROS “BOX” PAINT to mix it thoroughly. They pour the top 
=, liquid (vehicle) into an empty container, stir the residue 
\ (pigment) to a smooth paste and slowly replace the vehicle 
Finally, they pour the paint from one container to the other 
until the 


lumps are gone and the color is uniform 


iJ TABLE AND CHAIR LEGS ar easier to paint 
near the bottom if you first raise the legs up oft the 
floor by driving tacks into their end 


—ee 
Re 


ae | eee, 


iii 


* 
eer 
\ AFTER PAINTING A WINDOW , case it up and down OCCa 
| sionally while the paint dries to prevent sticking. Dry 


paint 
often chips when you pry up a sash that has become stuck 


CONDII ION A NEW BRUSH by soaking the 
bristles thoroughly in linseed oil The brush will 
then handle more flexibly and clean more easily 


WHEN PAINTING A ROOM, if you cant finish all the wall 
in one session, end a day's work at a corner or window so that 
lap mark ind light color differences won t how later 


— PAINTING SMALL FURNITURE is less tiring if 
— you place a board atop an old piano stool and set 


the piece of furniture on this makeshift turntable 
! 


AWKWARD AREAS can often be painted mor easily by 
2 . fastening a roller or brush to an extension i A “helper” like 


this often eliminates risky ladder setups and saves time 
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Contr ete Blocks 


There’s a Size and shape that’s @” 
just right for every building job ae 





























Concrete blocks have blossomed 
out, They’re no longer the ugly 
ducklings of the building trade. 
You can now buy blocks with 
handsome surface textures and in 
dozens of sizes and shapes. They’ re 
designed not only for eye appeal 
but for practically every wall-con- 
struction need. 

Besides these new advantages, 
concrete blocks retain two old ad- 
vantages for the home handy- 
man: 1) They’re easy to use; 2) 
they cost less than brick or stone. 


STANDARD WALL 


Two- and three-core standard 
wall blocks come in 8”, 10” and 
12” nominal widths. Examples 
shown (two of each) are half- 
hollow-ended stretchers, corner 
types, and double-corner types. 


Here are the basic facts about 


What they’re made of 


Concrete blocks may be either 
heavyweight (between 40 and 50 
pounds for a standard 8”-by-8”-by-16” 
unit) or lightweight (25 to 35 
pounds). The heavyweights are made 
of portland cement and water, mixed 
with such aggregates as sand, gravel 
or crushed rock. While they provide 
high load-bearing strength, they are 
less popular today than the light- 
weight blocks 


These are the most 





PARTITION-WALL and BRICK 


Solid, partition-wall blocks and 
cored blocks of 4” and 6” nomi- 
nal width are used also for 
cavity walls and floor slabs. 
Brick (far right) may have frog 
(mortar recess) or flat face. 
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CONCRETE BLOCKS 


The lightweights are also made 
with cement and water, but the ag- 
gregate is cinders (causing many peo- 
ple to refer to all blocks as cinder 
blocks), expanded shale, clay, pum- 
ice, or some other lightweight ma- 
terial. Besides being easier to handle 
than the heavyweights, they give bet- 
ter insulation against both heat and 
sound, They are also more attractive 
in texture, and provide a better bond 
for stucco veneer, paint, and other 
surface treatments. 


Sizes and shapes 


While some concrete blocks in the 
smaller sizes are molded solid like 
brick, the majority of the larger 
blocks are cored. The most common 
of these hollow blocks has a face that 
is nominally 8” high and 16” long 
(actually 75%” by 15 5%” to allow for 
¥,” mortar joints). Its nominal width 
can be 8”, 10” or 12”. 

Stretchers make up the bulk of any 
conventional wall. For any special 


common types of blocks 
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These blocks solve special 


a 3% 
FULL and HALF HEADERS, ; 4 '% 
HALF CAP and CAP 


Headers tie in floor a a bond 
brick facing to block walls 
Half caps seal exposed part of 
course below a wall step-in. 
Cap blocks top standing walls 





BULL-NOSE WALL 


Bull-nose blocks take the place 
of standard corner blocks for 
rounded corners, columns, ete. 





BOND BEAM 


Designed to tie a wall together 
at the top, bond-beam Bloc ks 
provide either knockouts or 
open channels for reinforcing 
rods and poured concrete. 








LINTEL 


Used over doors and windows, 
lintel blocks have recesses for 
sash or frames. They come in 
single and double height for 
short- or long-span openings 
Mating bond blocks continue 
channels over adjacent walls 





CONTROL JOINT and PILASTER 


Tongue-and-groove mating of 
control-joint blocks lets large 
walls expand and contract (the 
joints are sealed with calking). 
Pilaster blocks increase stability 
of load-bearing walls. Some, like 
those here, have recesses in the 
ends for control joints. 





ul =wall-building problems 
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CONVENTIONAL SASH and JAMB 


Recessed at one end to accom- 
modate either metal sash, 
frames or jambs, these blocks 
come in standard and half-block 
sizes. Bull-nose sash and jamb 
blocks are also available 











Siu 


Used below windows, sill blocks 








































Combinations of chimney blocks 
will accommodate three stand- 
ard sizes of chimney tile, a cylin- 
drical flue, or multiple flues. 





problems, however, for corners, 
you may need one or more variations 
Most large lumberyards can supply 
you with a wide selection—half 
blocks and blocks with one or two 
flat ends, blocks with one or two corn 
ers rounded, and blocks with special 


as 


Off-size and 
textured blocks 


When planning a home improve 
ment, you may want to consider some 
of the many ornamental concrete 
blocks that are available. A unit that 
is similar to the standard block, but 
only half as high (4”), gives a pleas 
ing, modern wall effect when the hori- 
zontal joints are Square 
stretchers with recessed 


accented 


one corner 
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CONCRETE BLOCKS 


have top faces designed for (left ‘ 
to right) standard wood frames, ~| - ) 
b tools. «<t- ~ 
metal frames, broad stools % OF <i” 
CHIMNEY ~~ 








7% THICK @ 1644 SQUARE 


Se we 8 


9% * 9% OPENING 


Ail 


recesses for door jambs, window cas 
ings, glass-brick inserts, and steel or 
poured-concrete reinforcing cores. 
Among the solid types of blocks are 
small bricklike units and coping 
sections, together with several kinds 
of ornamental blocks. 


RECTANGLE ~. 





~ 


are also available. Grouped in fours, 
they produce rosette, rectangle or 
diamond patterns. For a unit with un 
usual texture, you might go for one of 
two newcomers in the field—split 
block or slump block 

The split block has a rough face 
and is unusually long and thin, but 


its base dimensions are standard 
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A look at the blocks on these pages 
will familiarize you with their names, 
sizes and uses. But before you start 
on any concrete-block project, check 
with the suppliers in your neighbor- 
hood to find out what sizes are avail- 
able or can be ordered for you. Then 





DIAMOND & 


Slump block is a peculiar offering 
with a remarkably unblocklike ap- 
pearance. It is made from a concrete 
mix that causes the units to sag or 
slump when they are taken from the 
molds. Both height and texture vary 
enough to give a rugged, informal 
look. 

For still more variety, blocks are 


—— Bi/q FLUE -i@ M164 1 Twice 
“ay CHIMNEY te 


plan your work to conform with the 
block dimensions. It’s a waste of time 
to make a fireplace some odd length, 
or to set a door in some arbitrary 
spot, and then have to chip or cut off 
blocks to fit. With a bit of foresight, 
you eliminate such problems 


rv 
SLUMP =) 


Block 


—- 


a 


SPLIT 

BLOCK 
= 
offered in soft pastel shades 
greens and browns). Unlike blocks 
that are painted on the outside after 
they are set up, these need no further 
maintenance: The color is cast right 
into them. Special blocks with hard 
glazed, waterproof faces similar to 


tile are also on the market. Some are 
glazed on both faces 





usually 
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Concrete blocks are inexpensive and easy to handle 


ULES for building with blocks 





Pro- 


fessional masons will tell you that they stack up three 
times faster than brick, and with less than half the mortar. 


Here are a feu 
and you'll he 


simple block-building rules 
sure of a strong, workmanlike 


Follow them 
wall, even if 


you've never tried using blocks before 


1 Always rest a block 
on a solid footing 


It’s important to provide a solid 
base for a block wall, not only for 
strength but to seal out moisture from 
below. Make the footing of poured 
concrete. For a fireplace, indoors or 
out, this takes the form of a large con 
crete pad. The footing for a regular 
wall should be placed below frost 
line. Make it as deep, and twice as 
wide, as the wall is thick. Center the 
wall on this footing for equal load 
distribution 


2 Use dry blocks 


If you must store blocks outdoors 
before using them, protect them from 
the rain with a tarp or some building 
paper. Wet blocks expand. If you set 
them up in this condition they will 
shrink when drying, giving you weak, 
possibly leaky joints 


3 Choose the right 
mortar mix 


a good mortar 
mix is one part masonry cement and 
three parts’ sand. For an extra 


For most purposes 
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strength mortar, as for a high retain 
ing wall, use only two or three parts’ 
sand to one part portland cement. In 
either case, mix with just enough 
water to give a plastic mix that clings 
nicely to the trowel and block, without 
being so soft that it squeezes down too 
much when you lay the block. Test the 
consistency of the mix between a pair 
of blocks 


4 Cover the footing with 

a full bed of mortar 
This insures a good bond for the 
first course of blocks. Before you 
place each block after the first one 
butter one end of it with mortar and 
squeeze it against the 
block to give a %” joint 
trowel to cut off any mortar that 
out, unless you want it to 
harden that way for an informal ap 
pearance 


preceding 
Use your 


00ZeS 


5 End one course before 
starting another 

It’s a way to avoid inaccuracies 

For the second and successive courses, 

spread mortar on top of the laid block 

in the that the new one will 

usually only along the front 


area 


cover 


and back edges. To build a stronger 
wall, if needed, use full-bed joints. 
You get these by spreading mortar 
over the entire top surface of the ce- 
ment block. 


f Make frequent checks 
with a level 


Unless you are doing a job where 
joint irregularities are part of the 
decorative scheme, check each block 
lengthwise and from front to back 
with a level, as you go. Stretch a 
string from one end of the wall to the 
other to insure block alignment and 
use the level, vertically, for frequent 
plumb checks. 


7 Don’t use mortar that’s 
gotten too oid 


Your mortar will stay usable for 
about two hours in hot weather, and 





Lay corner blocks first. Stretch 
string between them as face guide. 





Apply mortar to block 
end before placing it. 
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Point formal-wall joints as soon 
as the mortar starts to stiffen. 


To clean face, wipe with gunny 
sack, or scrape with wood 


True blocks with long level, or 
short one on straight 2”-by-4”, 
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RULES continues 


a bit longer under cool conditions. 
Within those time limits you can re- 
temper it by working it over with a 
shovel or trowel, adding a little water 
when needed. But when the mortar 
begins to lose its cohesiveness, don’t 
try to make it “stretch.” Throw it 
away and mix another batch. 





























- Point joints, clean 
block faces as you go 


As the mortar joints stiffen up, go 
back and wipe any spilled mortar 
from the faces of the blocks with a 
gunny sack. Then point up the joints 
the way you want them to look. 


9 Now seal the top 
of the wall 


It’s important to seal off, or cap, 
the top of a hollow-block exterior wall, 
to keep out rain. Some manufacturers 
make solid block for this. If your 
dealer doesn’t stock them, you can do 
the job by sandwiching strips of ex 
panded metal lath in the last hori- 
zontal joint. After you lay the final 
course of blocks, plump mortar into 
the voids until you have filled them 
flush with the top of the wall. 

A good way to bind a wall tightly 
together, and at the same time cap 
it, is to make the top course a bond 
beam. Use channel blocks with metal 
lath under them. Lay these blocks 
channel-side up, and fill the trough 
they form with concrete. By embed- 
ding two lengths of reinforcing rod in 
the concrete you can strengthen the 
cap still more. 

















Shake loose rock wool 
into voids for a high- 
ly insulative wall, 










For color—you can use 
powdered or fluid cement 
paint, or stain, 


... and tor the FINISH 


insulation. When building house 
walls, you may want to insulate them. 
Dead air in the hollow blocks has con- 
siderable insulative value in itself. 
But for minimum heat loss, pour 
loose rock wool or vermiculite into 
the wall voids after laying each two 
or three courses. A wall treated this 
way is 20 percent more insulative 
than one of standard wood-and-plas- 
ter construction. 


Waterproofing and paint. Low 
maintenance has always been a popu- 
lar feature of concrete blocks. A 
painted block wall destroys part of 
this inherent feature, because it needs 
doing over from time to time. So if 
you are willing to settle for a natural 
shade, use silicone waterproofing 
liquid, instead. This is a permanent 


finish, and adds to the life of the 
block. For small color modifications 
in either natural or tinted blocks, you 
can add a little color to the silicone 
waterproofing, converting it into a 
waterproof stain. Apply the liquid 
with a whitewash brush. 

For stronger color, but still in the 
pastel range, use one of the old 
reliable portland-cement paints made 
especially for masonry. They come as 
a powder—basically cement plus pig 
ment. You mix this with water and 
apply to a wall that has first been 
dampened with a fog spray from a 
hose nozzle. A variation of this is a 
simple wash of cement and water 

For really brilliant color, turn to 
the newer types of masonry paint 
These may be oil-, rubber- or resin- 
emulsion-based. All of them are dur 
able and easy to apply. 
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P.S. EXTRA: 
YOUR TEAR-OUT 
BOOKLET NO. 4 


o remove this booklet, 
ype your left hand on 
the facing magazine page, 
grasp the booklet with your 
right, and pull it gently away. 

After reading, file for fu- 
ture reference. You'll find it 
valuable on many home jobs. 


August 1957 
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WASHING A RECORD will do the best job of 
getting rid of surface noise caused by dirt. 


Use a mild detergent in cool water and wipe 
along the grooves with a soft cellulose sponge 


How to Take Care 
of Hi-Fi Records 


Dirt and scratches make noise—not music. Here’s how you 
can make those prize discs sound better and last longer 


By Carl Dreher 


IRST you spend the better part of a 
Piveseta bill for a new LP record 

Then comes a nagging doubt that 
grows to a fine fury at everyone connected 
with the record business—except the real 
culprit. Yourself. After half a dozen 
plays, that beautiful record begins to hiss, 


click, crackle and pop like a barrel of 
breakfast cereal. You've got a good case 
of “surface noise.” 

Like many another record fan you may 
have interpreted the widely plugged ‘un 
breakable” quality of LPs to imply rug 
gedness in all Actually, LP 
are more delicate than the old 78 shellacs 

the vinyl! base is softer and more easily 
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How to take a record out of its cover without scratching it 


STORAGE SPACE NEAR THE PLAYER makes it 
easier to take care of records—there’s less 
chance that you'll strew them around the room. 
4 door will keep dust out of your record bins. 


scratched. The same bits of household 


grit and dust look bigger to the tiny LP 
microgrooves and smaller needle 
Another headache: vinyl] is an excellent 


electrostatic generator, and the static 
charge on the disc attracts and holds dust 
This dust is a million microscopic chisels 
chipping away at your 
needle moves along the 


* 


records as the 
grooves, or you 
slide one record on another, or even just 
slide the record out of its sleeve 

What can you do about it? The manu 
facturer doesn’t put surface noise on a rec 
ord, and you don’t have to put up with 
it. There’s a right way to handle a record, 
clean it, store it and play it to keep it 
in good shape. It doesn’t take much 
more time or effort to do it the right 
way 

Good record care isn’t prissy. It’s 
a practical matter of saving money, ex 
tending the life of your records and in 
creasing your listening pleasure 

It can’t be put off, either—like wash 
ing a window. Every time you play a dir 
ty record you scrape off some of the hi 
in the fi. Nothing you do later can put 
it back 

Handle 
done by 


with 


careless 


care. Much damage is 
handling. When you 


pick up a record, grasp it by the rim 
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TO REMOVE A RECORD from its cover, squeeze 
the jacket open between your fingers and you 
body, or the crook of your arm. This keeps 
the cardboard from scratching the 


grooves. 

hands, instead of across the 
just as you keep smudgy finger 
prints off a fine photograph 

When you remove a record from its 
cardboard jacket, or insert it, spread the 
sides slightly apart so they don’t rub 
the record. Still better is to provide a 
flexible plastic cover for each record 
The polyethylene and glassine in these 
are softer than the vinyl in the record 
and won't scratch it 

Always keep both records and player 
covered when not in use. Clean the turn 
table frequently with the small brush at 
tachment of your vacuum cleaner. Any 
dirt on the turntable will be transferred 
to the record. And you'll keep your 
turntable from becoming a sanding disk 

in the brief moment when it is turning 
and the record is still, grit from the turn 
table will grind on the record. Clean the 
stylus itself only with a very soft camel’s 
hair brush 

{ se hua 


with both 
grooves 


moist cloth. Wiping a record 
with a dry cloth just increases the build 
up of static that attracts dust. Moisten 
a piece of cheesecloth— it’s free of lint 
and wring it out damp-dry. Then wipe 
gently in the direction of the grooves, 
never across them 

You can record 


sometimes make a 








WITH THE JACKET SPREAD APART, reach inside 
the opening until your fingers touch the label 
and your thumb is along the rim of the record. 
Then tip the opening down and the record will 
slide easily into the palm of your hand without 
your touching the grooves. Easy, and it pays. 


sound better than it did when it came 
from the store. Accumulated dust from 
the dealer’s shelves cause surface 
noise unless you damp-wipe a new record 
the first thing before you play it. 

For about 70 cents, you can get a chem- 
ically treated cloth that makes wetting 
unnecessary. Also make sure that your 
stylus is clean and in good shape before 
you play new records 

Atomic brushes. For more frequent 
cleaning, you can get a small brush that 
has a strip of mildly radioactive material 
behind the bristles. This material ionizes 
the air above the record, causing it to 
become conductive and drain the static 
charge off the record. Thus loosened dirt 
swept from the grooves won’t be attracted 
back to the surface 

A 1” radioactive brush costs about $4; 
larger ones cost up to $15. You can apply 
the brush to the record as it spins on 
the turntable. A few revolutions should 
do the job 

Ordinary brushes designed to ride the 
record continuously sweep dirt effectively, 
but have two disadvantages: They in 
crease the static charge on the record, 
and dust collected under them is likely 
to scratch it 

If you want to get real fancy, you can 








S seek 
KEEP FINGERS OFF the playing surface or the 
oily prints will cause dust to stick in the 
grooves. When you have to hold a record in 
one hand, balance it this way with the fingers 
on the label and the thumb on the rim so 
that no part of the hand touches the grooves 


USE TWO HANDS to put the record on the turn- 
table. Hold it by the edges and place it 
down flat with the turntable stopped. Never 
put on or take off a record while the turn 
table is spinning. Grasp the record in the 
same way when you flip it to the second side 
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Simple rules of record care keep music in and noise out 


DO 


@ Handle records by the edges and label. 


@ Keep records in similar 


flexible-plastic covers. 


polyethylene or 


@ Wipe 


treatec 


dusty records with a 


chemically 
or damp cloth. 


@ Wash dirty records in cool water 


using 
detergent and soft cellulose sponge. 


@ Store records vertically. 


@ Clean the stylus with a camel’s-hair brush, 
not with your finger 


@ Use a diamond stylus and have it examined 
microscopically after 250 hours of playing. 


@ Use a gauge to measure stylus force and 
keep it at the recommended setting. 


@ Keep the turntable covered when it’s not 
in use, and clean it periodically. 


@ Level the turntable 


eevee eee eee eeeeeeee eee eeneeeeee 


buy a separate ionizing unit that’s held 
on an arm just above the record to drain 
off static. Cost: about $20. A smaller 
version, for about $4.50, clamps to the 
tone arm near the stylus. It weighs only 
about half a gram, so it won’t increase the 
stylus pressure much 

Anti-static chemicals. For a dollar or 
so, you can also get anti-static chemicals 
that are wiped or sprayed on a record 
These are sa‘d to work by providing a 
conductive coating that “grounds” the 
static charge 

Chemicals must be used very sparingly, 
however. Don’t put on too much on the 
theory that if a little is good, a lot is 
better. Too heavy a coating can gum up 
the fine grooves and stylus and interfere 
with tracking. Be skeptical also of ex 
cessive claims. Some makers of chemical 
preparations, impregnated cloths and 
other gimmicks include such nonsense as 
“lubricates the record, gives noise-free re 
production, adds tonal brilliance to the 
music.” 

Records do not need lubrication, and 
tonal brilliance can’t be enhanced by 
gunking up the surface with anything. 
Nor does it follow that all noise will be 
eliminated even if all 
imperfections 


static is 
occur in 


Some 
manufacture, 
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DON’T 
@ Don't put a record on while the turntable 
is spinning. 
@ Don't touch the playing surface. 


@ Don't let playing surfaces rub against one 
another or against other objects. 


@ Don't slide records in or out of cardboard 
jackets without flexing the cardboard to reduce 
friction. 


@® Don't 
moisture. 


expose stored records to heat or 


@ Don't wipe a record with a dry cloth. 
@ Don't wipe across the grooves. 


@ Don't intermix warped and straight records 
when stacking records on a changer. 


@ Don't leave 
around on tables. 


unprotected records lying 


@ Don't lend out prized records—your best 
friend's *- ono may not be your records’ 
best friend. 


others in handling at the 
avoidably in the home. There’s no point 
in worrying over these. The idea is to 
enjoy music, not fret about it 

Dunk dirty dises. One good treatment 
for a dirty record is a trip to the kitchen 
sink. Ground-in grime can’t be brushed 
or wiped out. 

Place a rubber mat in the bottom of 
the sink, run in a few inches of cool 
water, and add a teaspoon of detergent 
(not soap) to each quart of water. Im 
merse the records one at a time and make 
a few light passes with a cellulose sponge 
in the direction of the grooves. Also press 
the sponge against the grooves, then lift 
it up—-the suction helps to loosen em 
bedded dirt. The ink on some labels may 
run when wet, so keep water off the label 
as much as possible 

Rinse each record under cool running 
water, stack it vertically in the dish rack 
and let it drain dry. Don’t wipe the 
surfaces with a cloth or you'll just put 
back more dust and lint 

Never try to clean records with alcohol, 
naphtha, cleaning fluids or other chemi 
cals. They may dissolve the surface of 
the plastic 

Store 


store or un 


them vertically. To prevent 
abrasion and warping, records should be 
















VACUUM THE TURNTABLE and compartment fre- 
quently with the cleaner’s small brush attach- 
ment, taking care not to bump the pickup. If 
the turntable has a rubber or cork mat, wipe it 
with a damp sponge before each playing session. 





stored on edge between partitions about 
4” apart. Always keep enough records in 
each compartment so that they can’t lean, 
but’ don’t pack them in so tightly that 
they squeeze each other. 

Locate the storage shelf or cabinet 
away from heat sources, including radia- 
tors, amplifiers, incandescent light bulbs 
and strong sunlight. Records can be 
ruined if placed on a window sill or left 
in a car on a hot, sunny day. Long-term 
dampness is also harmful. 

Records are not affected by low tem 
peratures, but they do become brittle and 
must be allowed to warm slowly to normal 
room temperature before they’re handled 
or played. 

Watch out for changers. The upper 
crust of the hi-fi fraternity won’t stack 
their records on an automatic record 
changer. They play them one at a time on 
a turntable. 

Whether you have a changer or not, it’s 
best to play records singly. If you do 
stack them, take care to place them very 
gently on top of one another, straight 
downward. Lift them off the same way 
Never leave records suspended on a 
changer—that’s a sure way to warp them. 
And never intermix warped discs with 
flat ones. The uneven records wear 











Keeping the turntable and stylus ciean 








CLEAN THE STYLUS brush after 


with a soft 
each playing. Dust and dirt from the record 
collect on the tip and may cause poor track 
ing and distortion. Never touch the stylus with 


your finger—it will add dust-collecting oil 





against the straight ones and keep them 
from riding flat on the turntable 

For stacking, records must also be ex 
tra clean. Any dirt particles on the face 
of one will be spun against the face of 
the next record 

Check the stylus. As the stylus wears, 
it develops “‘flats’’ on the sides of the 
spherical tip. These act like tiny chisels 
and plough up the grooves in a record 

It’s best to use a diamond stylus— it 
lasts longer and will be cheaper in the 
long run. But even a diamond wears out 
Playing both sides of a 12” LP disc, it 
travels about a mile 

It’s a little troublesome, but it’s worth 
having your stylus examined microscopi 
cally about every 250 hours of playing 
If it shows wear, discard it. The cost of 
replacement may be only a fraction the 
value of a good record collection. If a 
stylus is still okay after 1,000 hours, it’s 
living on borrowed time 

Even a new stylus will not 
rectly if the turntable isn’t 
Level it carefully in both 
front to back and side to side 
A gauge to measure stylus pressure i 


track cor 
horizontal 
directions 


inexpensive. Use one to keep the tone 
arm accurately balanced to the setting 
recommended by the manufacturer. END 
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Wordless 
Workshop 


By Roy Doty 
and Harland Manchester 
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Next month: A kitchen rack that rolis out canned food 
AUGUST 1957 163 





New for the Handyman 


1. Table Brackets Hug Wall. You can 
have extra work space anywhere in the 
house or garage by attaching a drop leaf 
to these sturdy brackets. They come kit 
packed with a 1!4,”-thick work top, or you 


2. Polisher Uses Shop Motor. A floor 
polishing attachment has been added to 
the list of workshop tools that can be 
powered by the '-hp. Dyno-Mite power 
head. And there’s a 20-foot extension 
cord with an in-line switch 
$30 polisher a long reach 


More information 
Pe ( 
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to give the 


can buy the brackets alone for use with a 
flush door, a piece of wall paneling or a 
salvaged table top. When the brackets 
are folded, the table takes up little more 
space than the thickness of its top. 


3. Peel-and-Stick Tiles. Here's a tile 
that eliminates working with gooey mas 
tic. You just peel off the paper back 
ing to expose a pressure-sensitive adhe 
sive and stick the the floor 
The resilient tiles can be laid over any 
clean, smooth surface, including linoleum 


square to 


h 





Pete snickered. The meter 
needle didn't move at all. 


False clues have stumped many 
an expert, says this repairman, 
especially when they look real 


By Art Margolis 


Y KID cousin, Pete, whose hobby 
M is looking over my shoulder while 
I repair TV sets, was doing just 
that one hot afternoon. 
what goes on while 
talks 
This set was a six-year-old model. The 
symptoms were plain. No vertical sweep 
A thin horizontal line of brightness was 


I try to explain 
he watches—and 


How I Play 
TV 
Detective 


the only thing showing on the screen. I 
double-checked the vertical oscillator and 
output tubes first. When neither of them 
cured the condition, I turned the chassi: 
on its side 

Pete started with, “Why 
check any of the other tubes? 
sible one of them is bad?” 

I answered as patiently as I could 
“Sure, it’s a possibility, but not too prob 
able.” A little bit of perspiration rolled 
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don’t you 
Isn't it pos 
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off my forehead—boy, it was really hot. 
I turned on the set and began checking 
voltages in the vertical circuits. I didn’t 
have to go far. There was supposed to be 
470 volts DC on pin No. 4 of the vertical- 
output tube, which is the plate. There 
were zero volts there. 

I demonstrated to Pete with a flourish 
the zero reading on my voltmeter. Then 
I showed him on the schematic where the 
voltage should be coming from. The 470 
volts originated in the damper circuit. It 
was fed to the vertical circuits by way 
of a winding in the high-voltage trans 
former, the vertical-deflection yoke and 
the vertical-output transformer 

Since the voltage had to pass through 
the three parts and wasn’t getting 
through, it followed that one of the parts 
had opened up and broken the pathway 
I asked Pete which part he thought had 
conked. 

As I expected from his inexperience, he 
said, “It looks to me like the flyback 
high-voltage transformer.” 

I said, “You gotta think a little further 
than that, kid. Of the three parts, it 
couldn't be the flyback because then there 
would be no high voltage and no bright 
ness on the screen.” I smiled condescend 
ingly 

Then I began the actual resistance read 
ing of the parts. I started with the ver 
tical transformer. It read 740 ohms, as it 
should. Confidently I read the yoke 
and scratched my head. Unexpectedly, it 
read the way it was supposed to—six 
ohms 

Pete helpfully contributed, “Check the 
flyback just for the heck of it.” I was 
sweating now. I ignored Pete and checked 
all the connections and wires instead on 
the voltage route. Nothing. I was a de 
tective without any clues. 

Pete needled me some more: “Go 
ahead, check the flyback.” Reluctantly I 
applied my test leads to the flyback con 
nections. Pete snickered. The meter nee 
dle didn’t move. The flyback was open 
Was my face red! 

It turned out that the entire flyback 
was not open—-only one winding was 
Normally that would still have killed high 
voltage, but with the load of the vertical 
circuits off the damper, the high voltage 
managed to limp along just enough to 
light up the screen. Against all experi 
enced judgment, a new horizontal output 
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transformer weirdly cured the vertical- 
output trouble. 

According to the book, if a vertical 
symptom is evident on the screen, I 
should begin checking the vertical cir- 
cuits. If a loss of high voltage is the 
symptom, I should start examining the 
high-voltage circuitry, etc. 

Unfortunately book procedure takes a 
repairman only so far. The outward 
symptoms sometimes indicate only where 
the trouble isn’t. The real defect is hid- 
den mysteriously somewhere else, not so 
easily uncovered. Then it’s time to close 
the book and reason out the situation on 
your own. I'll show you what I mean 
with some more cases from my files 


The Burglarproof TV 


( UR local papers had been filled with 

news about how over $100,000 worth 
of merchandise had been stolen over a 
period of a year from a large manufactur 


ing plant. Then the papers ran a story of 
how the plant had installed a closed-cir 
cuit surveillance system with special TV 
cameras that were more sensitive than the 
human eye and could even see in the 
dark. The thefts came to an end. 

I was pleased when they called me for 
service because here was my chance to see 
this job in action. The guard explained 
that there was no light on the screen. I 
turned on the set and took a reading of 
the high voltage 

Instead of the usual 10,000 volts in the 
high-voltage circuit, my voltmeter showed 
only a few hundred. I naturally began 
examining the high-voltage circuit 

When the high voltage quits, it shifts 
the normal voltage readings in the hori- 





zontal oscillator, horizontal output and 
damper circuits. I found the shifted volt 
ages, but no clue to the trouble. 

I turned off the set and began to make 
some resistance readings. I attached my 
meter ground clip to the chassis and 
probed the circuits. All matched the 
schematic callouts till I touched pin No 
3, the cathode of the damper. The meter 
read 6,600 ohms instead of hundreds of 
thousands. I followed the lead. 

The technique of finding a short goes 
this way. The wiring is traced point by 
point toward the short. That means you 
track toward the lowest resistance. If you 
cross a resistor and find the resistance has 
increased, you’re going the wrong way 
If you find the resistance has decreased, 
you're going right. 

Your ohmmeter is your bloodhound, 
eliminating all possibilities till you arrive 
at the short. I left the damper cathode 
and went over a winding in the flyback 
Then to my surprise the trail left the 
high-voltage circuits behind and headed 
for the vertical circuits 

I came to a 3,300-ohm resistor. I 
bridged it, and the short became 3,300 
ohms less. I came to a second 3,300-ohm 
resistor. As I jumped it, the short went 
almost to zero. I came to a junction. On 
the junction was a 40-microfarad filter 
condenser to ground and the vertical-ou’ 
put transformer. First I disconnected the 
condenser and measured it. It read fine. 

I measured the transformer next. My 
meter needle jumped all the way across 
the dial. That was it. The transformer 
had shorted internally, secondary to pri 
mary, and its primary was attached to 
ground. That effectively shorted out the 
damper voltage and killed the high volt 
age. The trouble wasn’t where it had ap 
peared to be at all 

I installed a new transformer and two 
new 3,300-ohm resistors. They had be 
come pretty beat with all the shorted 
current passing through them 

When the picture returned to the 
screen, instead of a view inside the plant 
I was getting a regular network program 
I said to the guard, “Hey, where’s the 
closed-circuit input?” 

He put his arm on my shoulder and 
grinned slyly. “You better keep it quiet 
We don’t have any closed-circuit equip 
ment. The publicity itself was enough 
to stop the stealing.” 


THE WEASEL 


The Diagnosis That Backfired 


\ Y PHONE rang one morning and it 
A was the ““Weasel.”” Nobody knows 
his real name, but for years he has run 
the local pool parlor. He's a tall, slim 
shifty guy with a deadly fear that some 
day he might get taken on a deal. He 
whined over the phone, “Art, tell me— if 
a TV picture rolls all the time, is that a 
big job?” 

I answered, “Weasel, | 
sets over the phone.” 

Ignoring that, he asked, “Just give me 
an idea. Is that a serious thing?” 

“Not usually, but there are exceptions.” 

“Thanks,” he muttered and hung up 

A couple of minutes later he called 
back and said, “C’mon over, I got a re 
pair job for you.” 

When I met Weasel, he couldn't con 
tain himself. He had to brag. “I picked 
this up for practically nothing. I gave 
the poor jerk I bought it from a snow job 

told him it had a bad picture tube 
Just give it a quick fix.” 

The picture had no vertical sync. It 
rolled continuously. After checking out 
the sync tubes, I began examining the 
sync circuits. When I arrived at the 
12AU7 DC Restorer-Sync Separator tube 
I uncovered a clue. On pin No. 2, a 
cathode, I found over 200 volts DC. There 
was supposed to be only a couple of volts 
That meant that B-plus voltage was get 
ting past some obstacle and going where it 
shouldn't be. By examining the schematic 
road map, I found there were two block 
ing condensers, a .015 and a .047, that 
stood between plus 295 and the cathode 
If either one of them had shorted, the 
voltage would have leaked through 

I checked the two condensers 
surprise they were both good 


can’t fix TV 


To my 


Then I 
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saw another less obvious possibility. 
There was plus 375 on the screen grid 
of the picture tube. If a short had devel- 
oped between the screen and the control 
grid, the plus 375 would have a path to 
the cathode. 

I measured the control grid to screen 
with my ohmmeter. Sure enough, a bad 
picture tube was causing vertical symp- 
toms. Instead of reading open, it read a 
dead short. The two picture-tube ele- 
ments were welded together. 

I smiled and said to Weasel, “Well, 
pal, you made a good diagnosis. It is a 
bad picture tube.” 


MR. HARRISON 


Solving the Baby-Sitting Problem 


HAVE a baby sitter now I can depend 

on. No longer are my wife and I dis 
appointed at the last minute with a party 
to go to and no sitter to take care of the 
three gremlins. 

It all started when the father of one of 
my teen-age sitters, Mr. Harrison, called 
me for TV service. There was a definite 
loss of brilliance on his 17” set. Every- 
thing about the picture and sound was 
fine, except that viewing could be done 
only with the shades down and no lights 

The symptoms looked very much like 
low emission in the large picture tube 
That was what Mr. Harrison was afraid 
of. However, the picture was otherwise 
fine. And low emission is usually accom 
panied by a gassy condition that makes 
the picture glisten when the brightness is 
turned up. This glistening was absent 

My picture-tube analyzer confirmed my 
suspicion that it wasn’t the picture tube 
It looked as if I had another one of those 
misleading-symptom jobs. 
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I began by checking the cathode and 
control-grid voltages that fed the picture 
tube. They measured exactly right. I 
checked the screen of the picture tube 
Here seemed to be a clue. Instead of a 
plus 295, as the schematic showed, it read 
about plus 110. 

The schematic showed that the screen 
voltage was drawn from the plate of the 
vertical oscillator, pin No. 2, of a 12SN7 
I read the plate with my voltmeter. In- 
stead of it being plus 295, it also read 110. 
The thing that I didn’t like about all 
these clear-cut readings was that there 
were no vertical symptoms. I’ve had ap- 
parent clues before and after laborious 
effort found they were typographical er 
rors in the schematic. But since it was 
the only clue I had, I continued. 

I took a voltmeter reading of the 
12SN7 grid, pin No. 1. I was amazed to 
find plus 200 instead of the minus volt 
age it was supposed to have. With all 
this wrong in the vertical circuit, I should 
have had vertical symptoms 

There was a .01 blocking condenser 
between the voltage-plagued grid and 
about plus 200 volts. I measured the con 
denser. It was shorted. I replaced the 
condenser and the brightness came back 
on strong. Wow! A short right in the 
middle of the vertical circuit had done 
no harm there at all, but had killed the 
brightness. 

The shorted .01 condenser had caused 
the 12SN7 grid to go positive. The heavy 
current had lowered the plate voltage 
Since the plate was tied directly to the 
picture-tube screen, its voltage had 
dropped too, which lowered the brightness 
level. I knew now I had seen everything 

Mr. Harrison was very pleased. Then 
he asked me, “How about if we 
Janie’s sitting services for an 
amount of TV repairs?” 

I agreed, but with the firm stipulation 
that I was not, under any circumstances, 
to be disappointed at the last minute, 
for Janie has had quite a rush from the 
boys lately. 

Mr. Harrison said, “Don’t worry, a 
deal is a deal. You'll get a sitter.” 

He’s been as good as his word. I haven’t 
been disappointed yet. Only thing is that 
Lea, my wife, figures she has seen about 
everything, too. I come walking in with 
Mr. Harrison every Saturday night, not 
his daughter Janie END 
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New for Your Car 


» 

1. Car-Top Carrier Is Weathertight. 
You get more than 14 cubic feet of space 
for luggage or camping gear in this alumi- 
num rooftop carrier. It’s attached to the 
car top with eight suction cups and four 
straps, and gear is passed in and out 
through the side. With one turn of the 
key a locking bar secures the door at 
three points. A rubber seal keeps out dust. 
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3. Muffler Lasts Longer. By distributing 
exhaust heat throughout its breadth and 
length, a new muffler is said to evaporate 
exhaust vapors before they condense and 
cause corrosion. The design, its maker 
claims, extends muffler life 25 percent. 

In the manufacturer’s test above, can- 
dles placed on the shell of a Dri-Flow 
muffler melted evenly, indicating uniform 


More information 
p Oh 


2. Install-it-Yourself Car Cooler. No 
refrigeration experience is needed to put 
in this air conditioner—-you can do the 
job in about four hours, the manufacturer 
says. Priced at $185, the kit contains a 
compressor, a multi-speed blower, refrig- 
erant, and all parts and connections. The 
unit is said to lower inside temperature 
30 degrees and reduce humidity. 
Ima} r 


= 


distribution of heat. In similar tests on 
other mufflers, the candles melted at vary 
ing depending on whether they 
rested on hot spots or cold areas 

The diagrams show the path taken by 
exhaust gases in the new muffler and in 
one of conventional design. The shaded 
areas in the lower diagram are cold area 
where condense and 
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Bases accumulate 














To lay out centers accurately for 


drilling cylindrical work in a V 
block, purchase an extra swivel clamp 
for the surface gauge and thread the 
scriber hole to receive a knurled 
thumbscrew. Install it beneath the 
regular scriber clamp and adjust the 
thumbscrew to touch the side of the 





work when the hooked end of the 
scriber is centered above it. Turn the 
thumbscrew in or out until the center- 
line coincides when scribed from 
both sides. This will be the exact 
center and the work should be center- 
punched and drilled without disturb- 
ing its position in the V_ block. 








A pair of dime-store towel bars 
screwed vertically to adjacent 
wall studs provides neat storage 
for a large supply of dowels or 
thin molding strips. All the 
dowels are visible for quick se- 
lection and one can be removed 
from the middle or even the bot- 
tom of the pile without tumbling 
the others into confusion. The 
bars can also be fastened to the 
ceiling for storing long pieces of 
thin lumber or pipe.—Victor H. 
Lamoy, Upper Jay, N. Y. 
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Accurate depth readings can be 

taken with a vernier caliper by sub 

stituting a long rod, threaded to 
match the movable jaw and vernier 
wheel, for the existing adjusting 
screw. Machine a guide block and 
fasten it to the end of the vernier 


Tag? Dewkles 21 Mandl 


When turning internally threaded 
work between centers, a tap of the 
correct size can be used as a precision 
threaded mandrel. Run a nut half 
way up the tap, then screw the work 
on after it. Tighten the nut against 
the work to lock it in place and 
mount the entire assembly between 
centers on the tap’s centerholes. 
H. J. Gerber, Stillwater, Okla. 


scale to support the rod. Close the 

caliper jaws and file the end of the 

depth rod flush with the end of the 

guide block. When measuring depth, 

read the vernier scale as you would 

when taking an outside measurement 
J. McGinnis, Saddle Brook, N. J. 
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HAVE YOU TRIED THIS? 


You can make hex-head bolts of (wo SQuaRt 

= . - ‘ Old HEY NUTS 
any desired length from threaded et HEAD 
rod by tightening two nuts against 
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each other on one end. These im “(12 aoa 
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provised bolts can be wrenched  ,, = 
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down as tightly as a regular bolt or [ 
cap screw. A washer sandwiched ( 


y 


between the nuts (far right) makes 
a self-locking head similar to that on 
a carriage bolt. The nut beneath the 
washer bites into wood or settles into 
a @hiseled recess to keep the bolt 
from turning when a nut is tight 

ened on the opposite end 
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New Tools 


1. Saw Melts Way Through Metal. Heat 
generated by friction makes this toothless 
blade slice ferrous sheet metal. Where its 
edge makes contact, the metal becomes 


a 


a ‘ 
> 


— 
~)> — 
2. Double-Duty Flashlight. A _ plug-in 
jack with wire leads with this 
flashlight. Snap it into the end cap and 
you can check wiring, switches, 
bulbs, relays and breaker contacts. When 
a continuous circuit is tested, the light 
glows. If the circuit is broken or shorted, 
the light won’t go on. Unplug the jack 
and you’ve got a regular flashlight 


comes 


fuses, 


More information 


Chicage ’, Ray -O-Vae ¢ 
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red-hot so that a kerf is melted away be 
fore the blade. Rim slots admit air to 
keep the friction-generating edge cool. It 
can be used on bench or portable saws 


3. Tool Cuts Uniform Bevels. A hard 
maple plane, resembling a V block, makes 
short work of cutting bevels on Masonite 
and other panels. The carbon-steel blade 
is adjustable; by advancing it in the V 
shaped base, you control depth. To get a 
bevel of uniform depth and angle, you 
pass the tool over the panel edge until 
it ceases to remove any more material 





First to have one 
built in is Buick 


You attach this one 
to any speedometer 


All-electronic unit 
is wired to engine 


ill 


This alarm is one 
you can build yourself 


A Message 
to Car Drivers 
About 


Speed Alarms 


@ At the left are four devices that give a driver 


an extra sense. We call them speed alarms 


® You set a control on such a device to the speed 


that is legal and safe for the road you are traveling 

® It signals, gently but insistently, every time you 
exceed that limit. It is not a governor; you can go 
faster any time—but not without knowing it 

@ Maybe you don’t expect to speed. But powerful 
cars and good roads are making unintentional speed 
ing ever easier. And states are making laws tougher 

@ Many of those killed by speeding never knew 
how fast they were going. They didn’t get a second 
chance. 

@ A speed alarm does give you a second chance, 
again and again, every time speed sneaks up on you 

® You can expect to hear more, and soon, about 
speed alarms. We think you should know about them 
now. They lessen strain, make driving more enjoy 
able. One of them might save you a ticket, your 
license, or your life. For the full story about them, 


see the following five pages. 
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What You Should Know 
About Speed Alarms 


OW often, when you thought you 
were driving within the speed 
limit, have you been snapped to 

attention by finding the speedometer way 

past it? Or come off a through highway 
lowed down for towns or secondary 
and crept up again to the pace 
you ve been conditioned to by fast driving? 

On today’s fine 
cars, it can happen to anyone 


roads 


and in modern 
Yet watch 

dividing 
attention between it and highway condi 
tions that demand constant alertness. It 
be only good luck that you aren’t 
the limit when a police car is nea 

Saying you didn’t realize your speed i 
no defense in court. Wishing for 


road 


ing the speedometer means 


may 
ove! 


more 


YOU WATCH THE ROAD, not the speedometer, 
when there is a speed alarm on the car, It 
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time to stop won't give you a split second 
more when the brakes are down for keeps 
The case against speeding is so plain, the 
record so grim, that most 
getting tough about it 
Needed: an automatic conscience that 
will nudge you when you overstep the 
limit. One such 
already available on 


states are 


safe speed alarm is 
Buicks. You 
expect to see more on next year’s cars 
There are two you can buy right now 
as accessories for any car. Another, de 
signed for POPULAR SCIENCE, can be built 
by anyone with metalworking tools and a 
knack for such jobs. They aren’t costly; 
even the ready-made ones are under $20 
Imagine you have such 


can 


a speed alarm 


gives you instant notice when you overspeed, 


yet leaves you in full control at all times. 





on your car as you swing onto a 60-mile 
turnpike. You switch it on, speed up to 
61, and turn the adjustment knob until 
the bulb lights or the buzzer sounds. Then 
you drop back to 60. The signal stops. 

Now you can drive in a relaxed manner 
that leaves you free to watch the road and 
traffic. Your speed is monitored without 
further thought. You needn’t constantly 
refocus your eyes on the dashboard, or 
keep uneasy vigil in the rear-view mirror. 

The light blinks on or the buzzer 
sounds over the music from your radio 
You ease up on the gas just a trifle, and 
the signal ceases. You didn’t mind being 
told to slow down; it’s as if you had 
thought of it yourself. 

Instead of jockeying around a wide 
margin both sides of the limit, you can 
maintain a mile-eating steady speed 
Driving is easier. Your eyes tire less 
When your exit comes up, it takes only a 
moment to reset the alarm at a lower lim 
it. Then you can concentrate on traffic; 
if your turnpike-conditioned foot creeps 
down on the gas, the alarm tips you off. 

Two you can buy work differently but 
do the same job. One, an electronic unit, 
is simplest to install; you hook a three- 
wire harness to the ignition coil and 
ground, then mount the case under a 
windshield screw. 

Because it counts engine revs, this 
alarm will go on as you speed up in first 
or second gear. With automatics, it may 
give a false warning on hills. It will also 
give you warning of maladjusted breaker 
points or a defective ignition coil. 

A piggyback speedometer that rides be 
hind the regular one is the brain of the 
second alarm. You disconnect the cable 
to insert this unit, and wire the buzzer to 
your ignition switch. Since this reads 
road speed directly, it is unaffected by 
engine revs, transmission shifts or slip 

One you can build consists of a cam 
switch to insert in the speedometer cable, 
plus a simple electronic circuit that 
counts cable revs. It’s on the next page. 


Here are three you can buy 
ready-made 


THIS ONE HITCHES A RIDE on the speedometer 
cable. Magnetic drag pulls contacts together 
to close alarm circuit. Safe Speed Signal, $20; 
All-American Sales, 60 E. 42nd St., New York 17 


1T COMES WITH THE CAR. You set the Buick 
Safety Minder so that the desired limit shows 
in a window (arrow). When the speedometer 
reaches it, a brush contact closes buzzer circuit 
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SIMPLEST TO INSTALL is this electronic speed 
alarm. It checks road speed by counting spark 
pulses. Erratic action, says the maker, indicates 
that your ignition system needs attention. 
Named Speed-Alarm, it's manufactured by 
Autoelectronics, Inc., of Elwood, Ind. $10. 


Please turn the page 
for the alarm you can build 





THIS UNIT ISN’T FOOLED by engine revs or 
transmission slip. The speedometer cable sends 


pulses to an electronic circuit. When the pulses 
start coming too fast, a relay sounds a buzzer. 


A Speed Alarm 
You Can Build 


ECAUSE it reacts directly to road 
B speed, this homemade alarm gives 
true warnings regardless of trans 
mission shifts or slippage in automatic 
boxes 
Get an old speedometer and its cable 
(junked parts will do Remove the 
speedometer mechanism and saw surplus 
metal off the frame, leaving only the shaft 
bearing and cup-shaped case 
plate to fit the open end 
this for the cable ferrule 
Remove the shaft (in the speedometer 
shown, by filing the outer end, which was 
peened over a washer). If there is a steel 
thrust ball in the other end, 
by sawing around the shaft 
A true, concentric 4%” hole 


Cut a cover 
Center a hole in 


remove it 
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must be 


drilled in this end. Chuck the shaft in a 
lathe if possible, using a drill in the tail 
stock chuck. If only a drill press is avail 
able, chuck the shaft by the end to be 
drilled. Lower the spindle all the way 
and grip the other end in a drill-press 
vise. Clamp the vise down, release the 
shaft from the chuck, and drill 

File one end of a short piece of Ye” 
drill rod square to fit your speedometer 
(or the square hole in the outer end of 
the shaft you took out). With acid flux, 
solder the round end of the new rod into 
the 44” hole 

Make the cam from ‘\/,”-square steel. It 
need not be shouldered as in the drawing, 
but its through hole must be on center 


Tap for a setscrew, mount on a 4” rod, 











and spin the cam at high speed in a lathe, 
drill press or electric drill. 

Now round the corners by holding a 
fine file against it. With successively finer 
abrasive cloth, give the lobes a high pol- 
ish. File a flat on your shaft extension 
for the setscrew, positioning the cam 
within the cut-down case. 

Build up the contacts by stacking 
spring strips and fiber separators on two 
6-32 bolts. (A kit of such parts, made for 


Alarm circuit is simple 
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INSULATE ALL BARE WIRES with “spaghetti” to 
avoid shorts. Connect power lead to ignition- 
switch terminal that is hot only when key is 
on, or to other live terminal through a fuse. 


These are the parts you need 


Ry: 120 
Ri: 1,000 
with 
R2: 5S6-ohm ' 
resistor (for 12-volt 


ohm sensitive relay*® cl 00 mid... 6 wolt ¢« 


ohm potentiometer 
witch 

watt carbon 
only) 


ING] diode 


tem 


D Gh 


*Sigma type relay ava 
from Lectronic Research Lat 
15 Arch St Phila. 6; Gyre 
Electront Ce j Canal 
St NYC 13; o, 58 Wa 
ker St., NYC 134 


Setting the sensitive relay 


@) 


TURN IN 
TO MAKE 
GAP O16 


(1) 


ADLUST FOR 
012" TO O16 
ARMATURE GAD 


\ 


ADJUST THE RELAY by following steps 1 and 
2. Set spring tension, after installing alarm 
in car, so that the buzzer sounds at 35 m.p.h. 
with R1 at low-speed setting (full clockwise ). 
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adding contacts to Guardian relays, is 
available from radio-parts houses.) To 
insure snappy action, make each contact 
of two spring strips. 

Put a flatheaded contact rivet through 
a 1/16” hole nearest the lug end of the 
two long strips, press a contact washer on 
the other side of the doubled strip, and 
rivet together. Mount a roundhead con- 
tact on each doubled short strip 

Make a bracket from stiff 4%” metal 
and bolt it on the case. To insulate the 
long contact from the cam, rivet a strip 
of 1/16” linen bakelite to it, spacing the 
rivets so that neither touches the cam 
Bend the strip to bear firmly on the cam 

Use a metal case to house the elec- 
tronic unit and buzzer. The sensitive 
relay is available from surplus sources for 
less than $4. Shock-mount it by attach- 
ing a piece of thin wood with bolts run 
between the coils. Cement '/,’-thick foam 
(not sponge) rubber to the wood. Cement 
the assembly into the case after case holes 
are drilled and the relay adjusted. 

Do not omit the diode, which keeps the 
relay contacts from welding shut. Con- 
nect its wide brim to the positive side of 
the circuit. (Reverse it and both con- 
densers from the positions shown if your 
car has negative of battery grounded. ) 

For 12-volt systems, use a 10-mfd., 15- 
volt electrolytic condenser for C2 and a 
56-ohm resistor in one buzzer lead 

When set for 60 m.p.h., the unit shown 
cuts out at 58144 m.p.h. At lower speeds 
the buzzer may stutter before it cuts out, 
but at 35 m.p.h. the cut-out difference is 
only % m.p.h. To make it work at lower 
speeds, use a bigger capacity for C2 

Stutter can be reduced by doubling 
the capacity of C1, at the cost of a slight 
lag in response when speed is changed 
rapidly. For speeds above 65 m.p.h., 
make cam contacts of three spring thick 
nesses instead of two. END 





can do this job for the last time 


»> 


Replace a broken sash cord? You 


by 


substituting chain for the cord. Chain 
never wears out or breaks. But if you 
prefer cord, you'll find tips about that, 
too, on the following two pages—de- 


signed for easy saving. 
Next Month: Plumbing drains. 





Popular Science Fix-It File 


HERE’S WHAT YOU NEED to replace a broken cord. 
Chain, hooks and spirals are often offered as a kit. 
Hook attaches chain to weight, spiral fastens chain to 


~- KNOT POCKET IN SASH 


GENT NAIL KEEPS COVER 

FROM FALLING INWARD 
OuTER 
CASING 


WEIGH T- 
POCKET 
COVER 


SAW CuT 





sash and some types of weights. Chain costs more than 


cord but you'll never have to do the job again. 
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How to take the window apart 








REMOVE STOP STRIP on side of window where 
cord is broken. If strip is nailed, raise lower 
sash and pry it loose from sash side. (Stop 
shown above was fastened with stop-bead 
screws and washers.) Stop on second side 
may not have to be removed unless you plan 


PARTING STRIPS must come out so you can 
remove upper sash and replace its cords. Re- 
moving these is tricky because the check rail 
overlaps them (see sketch ). With lower sash 
out, drop upper one to the bottom and use 
padded pliers to pull top end of parting strip 


to replace a cord on that side. With first stop 
removed, see if there's enough play so you 
can swing lower sash inward (above) and 
remove cord. Then pull sash sideways from 
behind opposite stop to free the cord on 
that side. Set the lower sash out of the way 


free from its slot. Bend strip until its top end 
clears edge of casing, then slide it out end 
wise past the check rail. Pry out weight 
pocket cover after removing any nails or 
screws. If cover was never cut free, finish 
cut with keyhole saw. Now remove weight 
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Now’ s the time to lubricate the window 


TO GET LIGHT Of to pulley bearings let it 
travel down a wire of bent paper clip (left). 
Sand edges of sash, then rub boiled linseed 


How to install a sash chain 


THREAD CHAIN OVER PULLEY with a piece of 
wire solder until you can fasten the end to 
the weight. Use either a sash-chain hook or a 
spiral, depending on the type of opening in 
the weight. At center above, a loop through 
the eye is joined with a hook. For others, a 
spiral can be pulled into a recess like a knot. 
To determine chain length, rest the sash on 


How to install new sash cord 


KNOT CORD TO WEIGHT like this after feeding 
end down over pulley. At left, a knot is simply 
pulled into the recess. For weight like one at 
right, pull the knot fully tight with pliers. 
Then pull up weight against the pulley, back 
off a few inches, and, with the sash resting 
on sill as for chain, cut cord about three 
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oil into them as a preservative. If you use 
cord, coat it with paraffin before installing. 
Oil chain lightly after it’s in place in sash. 


the sill, pull down on outside leg of chain un- 
til weight is up against pulley, and let weight 
back off an inch or so. Now place a spiral 
through chain at point where it can fit into 
the knot pocket of the sash. Clip off the 
chain below the spiral and put the latte: 
into the knot pocket. Then tack the chain 
in the slot directly above the spiral. 


= 
inches below knot pocket. The knot takes 
up about 3” of %” cord. 

Before replacing parting strips, pocket 
covers the stops, try out the sash to be sure 
they go up and down easily. Replacing stops 
with stop-bead screws and washers (right) 
will make future removal easier. 
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A practical manual for Saturday mechanics: 


How to Take Care 
of a’S7 Plymouth 


By William Carroll 


FTER two years with hydraulic valve 
lifters on V-8’s, Plymouth has re- 
turned to mechanical tappets on all 

’57 engines. For peak performance and 
a quiet engine, valve lash should be 
adjusted several times during the first 
10,000 miles, then each 10,000 miles 
thereafter. 


Tappet adjustment on the six is .010” 
for intake and exhaust, set after the engine 
has warmed up for at least 20 minutes 
V-8 intakes are set to .012” and exhaust 
rocker arms to .020” 

Fan-belt adjustment on Plymouths is 
checked with a straightedge between gen 
erator and fan pulley. Apply a five-pound 
force at the center of the belt, which 
should deflect only ',”. Check the mani 





fold heat 
celerating 
wide-open 


control occasionally by ac 
the engine momentarily to 
throttle. The counterweight 
should respond by moving clockwise 
about 14”. To free a frozen shaft, lubri 
cate both ends with good penetrating oil 
and let stand for a few moments. Rotate 
the shaft back and forth until it operates 
freely 

Under the 14-psi radiator cap, coolant 
level should be 2” from the top of the 
filler neck at normal temperatures. To 
flush the system, have the engine fully 
warmed, then drain before loosened sedi 
ment settles. There’s a drain on the left 
side of the six, and on both left and right 
sides of the V-8 block. Another drain is 
at the bottom of the radiator, while the 
lower heater hose must be disconnected 
to empty the entire system 

Breaker gap is set by rotating the dis 
tributor shaft until the rubbing block is 
on a high point of a cam lobe. Loosen 
the stationary plate lock screw and set 
the contact gap with a feeler gauge ac 
cording to specifications (see caption) 
When low-grade fuels are used, objec 
tionable spark ping may occur with speci 
fied timing. To eliminate it, the spark 
may be retarded, but not more than 4 
later than specified. At high altitudes or 
when using premium gasoline, improved 
performance may be obtained by advanc 
ing the spark, but not more than 4° ahead 
of specified timing 

A number of carburetors are used on 
’'57’s. The six and some V-8’s use Ball 
& Ball units on which the idle mixture 
is set with the het engine idling at 450 
to 500 r.p.m. Turn the idle-mixture ad 
justing screw (two on V-8’s) until the 
engine operates smoothly, which is some 
where between \% and 1% turns open 
The idling-speed screw, below the auto 
matic-choke housing, is identified by a 
spring around it. Stromberg carburetors 
found on V-8’s have idle-adjusting screws 
on that side of the carburetor to which 
the throttle rod attaches. They are iden 
tified by a round head as compared with 
the hex-head fast-idle adjusting screw 
Power-Pak V-8’s use a Carter four-barrel 
with a long hex-head idle-speed adjust 
ing screw on the throttle-rod side of the 
carburetor. Use it to set engine idle to 
450 or 500 r.p.m. before you worry the 
idle-mixture adjustments 

Plymouth’s 12-volt battery, located in 
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IGNITION 


TO ADJUST POINTS, crank the engine until they 
open. Loosen screw behind the points and shift 
the supporting plate to get .020” gap on the six 
or .018” on V-5S’s, then tighten the screw. Each 
1,000 miles, put a few drops of light engine 
oil in the oil cup shown at left. 


the engine compartment 
at a specific gravity of 1.260. Do not 
tighten battery-carrier hold-down bolts 
more than finger tight, or tension on the 
battery support plus engine heat will 
cause the case to deform. Occasionally 
dirt and dust on the generator commu 
tator will reduce electrical output. It is 
cleaned while the generator is turning, 
with a piece of wood and strip of O00 
sandpaper (use nothing else) held against 
the commutator 

Beauty care for a 
with and chrome-plated 
parts. Chrome cleaner and an occasional 
application of paste wax restore the luster 
Body finish is a high-gloss baked enamel 
which should be washed regularly with 
plenty of cold water 


The 


is fully charged 


Plymouth begins 
stainless-steel 


manual-steering unit requires no 





TIME IGNITION after setting points. Clip timing 
light to No. 1 (left front) spark plug and aim 
beam at marks on harmonic balancer. Standard 


settings are 2° before top dead center on the 
six, 4° before top dead center on V-5’s, earlier 
if high-test gasoline is used. 


home adjustment. The power-steering 
hydraulic reservoir holds 314 pints of 
Type A transmission fluid which should 
be checked each 1,000 miles and replen 
ished to the Full mark as necessary. Be 
fore removing the reservoir cover, wipe 
the housing so no dirt can fall into the 
fluid. Do not remove or disturb the filter 
element 

Plymouth brakes have contoured webs 
which allow great flexibility of shoes to 
match expansion of hot brake drums. The 
front brakes are adjusted by turning each 
adjusting cam on the backing plates in 
the direction of forward rotation until 
the lining is locked against the drum, 
then backing off until no drag is felt. The 
forward rear-wheel adjusting cams are 
also rotated in the direction of forward 
rotation and backed off, as on the front 


TO CHANGE TIMING, loosen the clamp bolt be- 
neath the distributor and rotate the body clock 
wise to retard, counterclockwise to advance 
Recheck the timing after tightening the clamp 
bolt and throttle the engine lightly a few times 
to check the automatic advance 


wheel brake shoes. On the other hand, the 
rearward facing brake-shoe adjusting cam 
on the rear wheel is rotated in the dire« 
tion of reverse wheel travel. Set the lin 
ing solidly against the drum, then turn 
the cam slowly in the opposite direction 
until no drag is felt. The brake master 
cylinder is checked each 5,000 miles and 
only S.A.E.-quality brake fluid added as 
necessary 

Under normal driving conditions, en 
gine oil should be changed every 2-3,000 
miles in sixes, while V-8’s can extend the 
interval to a maximum of 5,000 miles. If 
oil on the dipstick is between “Add Oil’ 
and the “Full” mark it is not necessary 
to add oil. At or slightly below the “Add 
Oil” mark, only one quart is called for 
Draining an engine while oil is warm 
from at least 30 minutes’ driving will re 
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PLYMOUTH CHOKE CONTROL is in the manifold 
where the heat is, eliminating need for piping 
the heat up to the carburetor. The unit fits in 
a well cast in the exhaust crossover passage 
and must be removed for adjusting to “rich” 
or “lean” position. Be sure to turn the adjusting 
plate gradually, only one mark at a time, be- 
cause the unit is very sensitive. 


PLYMOUTH’S DUAL HEADLIGHTS 
aren't really duals. They're a 
double-header arrangement of from inside 
headlights and parking lights. is then 
lo eegnnee headlights, remove 


TAPERED TAIL-LIGHT LENS is re- 
moved by taking out two screws to 


pulled 
the overlapping rubber sealing 


FAST-IDLE ADJUSTING SCREW is set with the 
engine cold. Turn it against the choke-con- 
trolled fast-idle cam so that the engine idles 
fast enough to keep from stalling when cold. 
As the engine warms, the choke rotates the 
cam away from this screw and the spring- 
loaded screw on the throttle bracket takes over 
to control the Plymouth’s idling speed. 


LICENSE-PLATE LIGHT is 
reach. You just 
bulb socket from its 
bracket. Spring tabs 
when you snap it back 


pull 
The lens 
beneath 


trunk. 
from 


easiest 
the 
mounting 


hold 


it 
in 


trim plate and loosen the slotted 
screws holding the trim ring 
in place. Don't touch Phillips- 
head screws; they're for aim- 
ing. Parking bulbs are replaced 
by removing three screws hold- 
ing plastic lens to the trim plate. 
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lip to expose the stop-, tail- and 
directional-light bulb. The back- 
up light (special equipment ) 
lens can also be replaced when 
the red taillight lens is re- 
moved. Be careful not to over- 
tighten the holding screws. 


place. The lights are protected 
by a circuit breaker on the 
headlight switch. Oversize holes 
in the latch plate permit you 
to make an adjustment in any 
direction to suit the striker po- 
sition on the deck lid, 





WHEN ENGINE IS WARM, turn the spring- 
wrapped screw in or out to obtain a smooth, 
slow idle with the automatic transmission in 
Drive and the brakes set. The bracket at left 
has holes for varying the 


accelerator-pump 





IOLE-MIXTURE ADJUSTING SCREWS are located 
at the base of the carburetor beneath the float 
bowl. Turn them in equally until the engine 
skips, then back them off until it rolls. Finally, 
turn them in slowly until the idle is smooth 


stroke. Use the left hole in 
hole in summer. The middle hole is a compro- 
mise adjustment for all temperature conditions. 


FIT OF HOOD when closed is 
controlled by a rubber-covered 
adjusting screw at each corner 
of the leading edge. Turn these 
screws in or out to match the 
hood to the contour of the 
fenders. Check the screws first 
if you feel the hood is weaving 
or rocking up and down when 
the car is in motion. While 
you re at it, tighten those termi- 
nal-strip connections. 


winter, 


the right 
both screws 


ADJUST THE HOOD STRIKER alter 
the hood cushions have been set 
to their proper height. Loosen 
a locking nut under the support 
ing bracket and turn the strike: 
in or out to lower or raise it to 
a point where it holds the hood 
snug against the rubber cush- 
ions. Tighten the locking nut 
and try closing and opening the 
hood latch before considering 
that you've finished the job. 


Usually, the adjustment 
open 
somewhere between Y2 and 1% 


procedure ends with 


about the same amount 


turns, 


PLYMOUTH’S BUMPERS are 
mounted on brackets with elon 
gated holes 
signed to permit shifting of the 


a convenience de 


bumper so it is equidistant from 
the sheet metal on each side 
Bumpers can be leveled by 
loosening the bolts 
holding the chrome to the frame 
rails. You use a jack to raise the 


assembly 


bumper to level height, and then 
tighten the bolts 


A 





, 


SOLID LIFTERS are back on all 
engines. Adjust clearances with 
the engine hot and idling. Re- 
move the V-8 rocker-arm covers 
and pull hard with a_ box 
wrench to adjust the self-locking 
rocker-arm bolt. On the six, re- 
move the side plate and use 
two wrenches—one wrench to 
keep the tappet from turning, 
the other one to turn the self 
locking adjusting screw 


BELT TENSION is important. One 
belt drives the fan, water pump 
and generator. Loosen the bolt 
on the slotted bracket and 
move the generator outward 
until the belt can be deflected 
4”. Another belt runs from the 
crankshaft pulley to the power- 
steering pump on the left side 
Loosen a lock bolt and pivot the 
pump upward until only %” 
deflection is obtained. 


OIL-FILLER CAP (located on the 
left rocker-arm cover) should 
be cleaned in solvent frequently 
to provide adequate ventilation 
of the crankcase. The finger is 
pointing to the filler tube for 
the power-steering reservoir. 
Check the level every 1,000 
miles and replenish if necessary 
to the Full mark on the side of 
the tube. Use Type A transmis- 


sion fluid. It holds 34% pints 


move most of the sludge and sediment 
that attaches to the oil-pan walls 

A new oil filter should be installed at 
least every 5,000 miles, or more often 
in dusty areas. The filter on a V-8 is on 
the engine block and is removed 
underneath the car. Reach down 
under the hood 
bolt, knock the can and let oil 
drain past the loosened bolt before re 
moving the can and filter. Six-cylinder 
engines have a filter reached from above 
A central bolt holding the container cap 
is released, the cap and the 
filter lifted out of place 

Remember, it takes an additional quart 
of oil when installing a new oil-filter 
cartridge 

Checking automatic transmissions 
(only when hot) is begun by applying 
the parking brake while the engine idles 
Operate every pushbutton, pausing mo 
mentarily at each position and ending 
with the “N” (Neutral) button pushed 
in. Add fluid if the level is not at Full, 
but do not overfill 

Plymouth that the rubber 
bushings on their cars are designed to 
grip contacting metal parts firmly and 
operate as a flexible medium between 
these parts. Use of any lubricant de 
stroys the necessary friction and may 
cause premature failure of the rubber 
parts END 


from 
from 


to loosen the retaining 


loose, 


removed, 


cautions 


BRAKE ADJUSTMENT is new this year. (See text 
for detailed instructions.) Cams limit brake-shoe 
return and hold them close to drums for mini- 
mum pedal travel when applied. Two cams 
on each front wheel and the forward cam on 
each rear wheel are turned toward front of car; 
rear cam on each rear wheel is turned toward 
back of car to take up on the adjustment. 
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Oil FILTER is below the exhaust 
manifold on the right side of 
the engine. The cartridge should 
be replaced every 5,000 miles 
(that’s when you change the 
engine oil in the V-8). Loosen 
the nut one turn and tap the 
container until it comes free of 
the block. Allow the oil to drip 
into a pan on the floor until it 
stops, then remove the contain- 
er and replace the cartridge. 


7 > 


PARKING BRAKE on automatic-transmission cars 
is internal-shoe type. Remove the cover plate 
and turn the star wheel until the lining drags 
off until it’s free 
With one rear wheel jacked up, the drive shaft 
can be turned with one hand while you adjust 
the brake with the other. Replace the cover 
plate after making the adjustment. 


on the drum, then back it 


NEW TORSION-BAR SUSPENSION 
on front end is best left alone, 
but an adjustment can be made 
by car owners to keep the car 
level. Adjusting bolts are on 
anchor brackets on each side 
of the frame just aft of the 
transmission. Turning them will 
raise or lower the car. Raise 
the low side instead of lowering 
the high side or you may have 
to have the wheels aligned 








from the 
equipped ) 
ery ow 
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from around the 


WHEEL-BEARING ADJUSTMENT is 
new. Remove the grease cap, 
pull out the cotter pin and slip 
off the nut lock. Tighten the 
spindle nut to 90 inch-pounds 
or until the wheel drags. Then 
place the nut lock over the nut 
so that its slots line up with 
the cotter-pin hole, and back 
Finally, in 
stall a new cotter pin and bend 


it off just one slot 


its ends over the spindle 


40 


BRAKE MASTER CYLINDER is mounted on firewall 
above the steering column 
clean all dirt 


Before adding fluid 
filer cap and 


bottom of the power cylinder (if so 

then grit won't drop into the res 
A rubber syringe 
useful device to help you get fluid in under the 
overhanging power cylinder END 


as picture d above. is a 
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uses For Down Spout 


REINFORCING 
Roos 


HOLDERS FOR 


FORM FOR 
DRAWINGS OR BLUEPRINTS 


CONCRETE POSTS 
PEEL OFF AFTER CEMENT 
SETS OR LEAVE ON 


SMALL-PARTS BIN 
HUNG ON WALL OR 
END OF BENCH 


-— 


> TWO-SIDED CHICKEN FEEDER 


PLYWOOO -. ~ 
“ RACKS FOR DOWELS 


‘/ OR WELDING RODS 


BIRD FEEDER 
WITH OVERHANGING SHELTER 





PLANTER 
\ WITH ORNAMENTAL 
WALL HOLDERS FOR PARTS JARS . BACKBOARD 
188 Porutar science 





Short Cuts 
and Tips 
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Window Stand Converts Indoor TV for Outdoor Viewing 


My NEWLY screened porch made a fine 
place to spend summer evenings. But lug 
ging the TV set back and forth—with 
wires trailing behind—-seemed like too 
much work. So I made a window stand 

Notching the vertical supports to fit 
the sill was the only tricky part. I laid a 


board on edge across the sill and marked 
vertical lines for each window stop. These 
I connected with horizontal and sloping 
lines, gauged by sliding a compass along 
the sill. After jigsawing the notches in the 
board, I marked the top line with a level 
Henry Weiman, Norwalk, Conn. 
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Short Cuts 
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Cardboard Pads 
Save Work Clothes 


I KEEP a couple of big 
pieces of corrugated card 
board to lie on when I work 
under my car. They pad =. 
the hard garage floor or 
driveway and are smoother 
to slide on when I change position. To and tie them together with a piece of 
store the sheets, I fold them into thirds cord.—R. V. Thompson, Clinton, lowa. 


3 tA 
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Guide for Electric Drill Keeps the Bit Headed Straight Down 


Ever try drilling an accurate perpendicular 
hole with an electric drill? A guide formed 
from a typewriter-ribbon or adhesive-tape spool 
makes more exact drilling possible. Drill 
through both flanges of the spool with the 
bits you use most often, making certain that 
the vertically paired holes are exactly oppo- 
site John A. Comstock, Wellsboro, Pa. 








PPPYou won't get a good bond when 
patching a crack in a plaster wall unless 
NOOO the crack is wet down well. To do this 
job, I fill a water pistol, make the crack 
my target, and get penetration no paint- 
brush can match A. S. Green, Chicago. 

















Plywood Rack Grips Ties 


SpriNG clothespins on the crossbar of 
this hanging rack hold neckties firmly 
and allow a quick selection. Cut the two 
rack parts from plywood on a jigsaw 
Take apart nine clothespins and drill a 
hole near the upper end of one grip on 
each, Fasten these grips to the crossbar 
with wood screws before reassembling 
pins A. H. Koeppner, Dearborn, Mich. 
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More road horsepower —Tests by inde- 
pendent engineers proved new Champions 
give cars of all makes an immediate boost in 
road horsepower —the real power actually de- 


livered at the rear wheels. Most cars gained 
from 6% to 31%! No wonder 9 of 11 cars that 
broke the Indianapolis speed rec ord this yeal 


were powered with Champion spark plugs! 


lf you havent changed your plugs in about 10.000 miles — 


You can make your car 4 ways newer 
with Champion spark plugs 


Quicker starts— 

Tests with cars 
whose plugs had gone 
10,000 miles or so show 
that new Champions 
can cut starting time by 
as much as 71% — with 
an average of 39%! 


Less engine wear— 

Old, misfiring 
plugs (left) dilute oil 
with raw gas. New, full- 
firing Champions (right) 
protect the oil. When 
you change oil, check 
your spark plugs! 


Ordinary 
Electrode 


Powertwe 
Electrode 


iia 


Lower cost-per-mile 

—As photo abov« 
shows, Champion's 
great new Powerfire 
electrode stands up bet- 
ter than ordinary types 
under same use. Insist 
on 5-rib Champions! 
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Rolled Newspaper 
Makes a Pointer 
Nerep a pointer for an 
illustrated talk? A _ rigid 
paper wand will serve just 
as well as a wooden one 
Open a section of the 
paper at the center fold and, 
starting with a corner, roll 
several sheets toward a 
diagonally opposite corner. 
As you wind, gradually 
tighten the spirals at one 
end to taper the wand. Fas- 
ten the outer spiral with 
tape. George Glowaty, NYC, 


"BR HAROBOARD!, 


‘ i 
~~ @ 


&€ CLIP . >, 
f 


RESHAPE —— 
TO FIT HOSE _— 
hl == “1 
NTERSUNK LL 
MOUNTING 


Rack Stores Vacuum Hose 

WE STORE our vacuum-cleaner hose on 
the inside of a closet door. It hangs on 
a block of glued-up stock faced with a 
semicircle of hardboard. The projecting 
lip keeps the hose from sliding forward 
to the floor. A reshaped bicycle clip, 
mounted below the block, grips the hose 
ends to prevent sideslip when the door is 
opened.—C. A. Phillips, Corning, N. Y. 
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PPP] USE a small plastic sponge to apply 
a protective film of oil to tools before 
they are put away. This is much better 
than the old method of using an oil- 
soaked rag. I keep the lightly oiled 
sponge in an airtight glass jar when it is 
not in use.—_John A. Coombs, Philadelphia, 


Paper Clips Grip Pants 

WHEN you are traveling, tuck several 
pairs of spring-grip paper clips into your 
suitcase instead of packing bulky trouser 
hangers. They take up less room and 
work fine when slipped over a wire coat 
hanger.—G. A. Nicastro, Buffalo, N. Y. 





TIPS FROM 
TEXACO 


Ta 


oer perER 


VVC 


BE A HEAT-BEATER,.. 


SIZZLING PAVEMENTS! Drivers swelter! Cars 
suffer, too... need good care . like this: 

Item: Battery water takes wing fast 
check it weekly . . . keep the level %” above 
the plates. Use distilled water for longer bat- 
tery life 

“TEMP” shows hot! Oil level okay? Water 
level okay? Maybe the fan belt needs tighten- 
ing. Perhaps outside of radiator is clogged 


HAVOLINE 


MOTor oll 


TEXAC 





with bugs, leaves, etc. Cooling system may 
be clogged with rust and require flushing 
Dirty air cleaners can air-starve the engine 
See “Mr. Service’ at the 


Watch tire pressure 


Texaco station 
Inflate correctly in 
the morning when cool. Low-pressure flexing 
overheats tires shortens life, causes blow 
Your 


check your tires 


outs. Texaco Dealer will be glad to 


THERMOMETER-BEATING OlL 


Now, thanks to 
Texaco research, a new Havoline Special 1|OW-30 
ou that full-bodied and full-lubricating 
to protect your engine at sizzling temperatures 


Heat thins ordinary motor oils 
stays 
yet stays fluid to give easier starts in sub-zero 
grade the year 
More than that, this remarkable oil keeps engines 


clean for full power-packed performance. Get it 
Texaco Dealer, the best friend your 


weather. Use this one round 


from your 
car has ever had, 


DEALERS 


NM ALL. 418 STATE 


Texaco Products are also distributed in Canada, Latin America, and Africa 


THE TEXAS COMPANY 


AUG 
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Tape Dustproofs 
Framed Pictures 


I sEAL the backs of framed 
pictures with masking tape. 
It is easier and faster than 
cementing down an overall 
paper sheet. And when you 
want to change the picture, 
you can peel off the tape 
easily without damaging the 
bhacking.—-R. J. DeCristoforo, 
Los Altos Hills, Calif. 


PPPWHEN expensive accessories began 
disappearing from cars on our factory 
parking lot, I took steps to protect mine. 
I filled the heads of the mounting screws 
with liquid solder. A hot soldering iron 
will melt off the protective seal at any 
time that I need to take out a screw. 
J. A. Compson, Pittsburgh. 





METAL 
STRAP 


COPPER 


“ SOLDER 
TUBING 


Empty Can Makes a Sprinkler 


Any flat gallon can will make a water- 
ing can. Cut a low hole in one narrow 
side and solder on a length of copper 
tubing for a spout. Support the spout 
with a metal strap, and solder another 
strap at the opposite side for a handle. 
Enamel and decals will dress up the 
can.—Victor H. Lamoy, Upper Jay, N. Y. 
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Door Stops Give Youth a Lift 


BASEBOARD door stops will elevate a 
wooden chair three to four inches to make 
dining comfortable for a youngster. Drill 
a hole in each leg to receive the threaded 
ends of metal stops, or screw in stops 
turned from wood. You can cover the 
holes with glides when the lifts are re 
moved.—Norm Jacky, Fond du Lac, Wis. 


PPPWHEN my white ink ran out, I used 
liquid shoe polish for lettering on the 
black pages of my photo album. The 
white polish comes in handy, too, for 
writing on blueprints or on very dark 
greeting cards.—-J. A. Stockton, Erie, Pa. 





Here’s a sound-conditioned fun room 
you can build yourself! 





Kids should have a room where they can make all 
the noise they want. Parents should have a room, 
too — for their parties or hobbies. Even if you've 
never driven a nail before, you can build a sound- 
conditioned fun room for your family. It's easy 
to do, and costs less than you think. 

On the ceiling, use Gold Bond Acoustamatic Tiles. 
They make rooms pleasantly quieter, are attractive 
and inexpensive. Both Regular and Random patterns 
(see above) have hundreds of perforations that lit- 
erally soak up noise. Nail or staple tiles to wood 
strips applied right on your old ceiling. Their rich 
ivory-white finish beautifies any basement. 


On the walls, use Gold Bond Gypsum Wallboard 
and Insulation Tiles. Tiles come in ivory-white and 
a random assortment of four lovely pastels, have 
interlocking edges that hide nails or staples, Wall- 
board goes up fast. Saw panels like wood, or 


score with a knife, and snap. Finish with quick 


drying Gold Bond Velvet Latex Paint. Job's done! 


Want plans so you can start building? Write for 

free illustrated folder, “How to Remodel! Your Base 

ment,” to National Gypsum Company, Dept. PS 

87, Box 73, Buffalo 13, N. Y. Then see your local 

Gold Bond” dealer. He'll supply everything you need 
including helpful advice. 


A RAT 
9 % 


Gold Bond Reta 


BUILDING PRODUCTS EN 


NATIONAL GYPSUM COMPANY 
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Short Cuts 
and Tips 


Cap Protects Glass Cutter 

KEEPING a glass cutter sharp insures a 
one-stroke, neat scratch that results in a 
perfect cut every time. To prevent dam- 
age to the cutter tip, slip a medicine- 
dropper bulb over it before you put it 
into your tool box. 


PPP There's always a small bar or horse 
shoe magnet in my tool pouch. As an 
electrician, I find it handy for removing 
bits of steel from junction boxes when I 
enlarge knockout holes to take bigger BX 
or conduit.._W. W. Brandhorst, St. Louis. 


Lighter Solders Wire Splice 
WHEN you have a couple of electric 
wires to solder together and there is no 
soldering iron or torch handy, use a cig 
arette lighter. Hammer flat a 14” length 
of rosin-core wire solder, wrap it around 
the splice, and hold it in the flame of the 
lighter. After the solder has hardened, 
wrap the splice with electrical tape. 
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PLEASE 
Do Nor 
Feeo ME // 


Tag Says No for Hound Dog 


WHEN our young basset hound stuffed 
himself on handouts from neighbors, we 
had a sick dog in our house. To make 
life less rough on the pup and us, I 
printed “Please don’t feed me” on a ship- 
ping tag and wired it to his collar. Cello 
phane tape on both sides of the tag 
strengthens it and makes it easy to wipe 
clean.—Maurice Peacock Jr., Radnor, Pa. 








Brush Has Piggyback Scraper 
To SAVE handling two different tools 
while removing loose paint before re 
painting, attach a scraper to the wire 
brush. Sharpen the blade of an old putty 


knife and screw it to the back of the 
brush. Then wedge a wood block under 
the blade to tip it away from the brush 
for easy use.—V. H. Lamont, Buffalo, N. Y. 





Black&Decker.U-3 


—packs more power—does more jobs! 


HIGH-QUALITY HELICAL GEARS 
give quieter, smoother flow of 
power from motor 


GEARED CHUCK some as used 
by industry for extra holding 
power and accuracy 


Insist on 


Black & Decker’s 


U-3 
the 4" drill with the 
quality difference 


3-WiRE 
type ground 
safety in operation 


wire for 


MOTOR 
y 


power, 100% 


FAMOUS 840-BUILT 
hos 45% more 
greater torque ‘turning force 


SLIM. TRIM HANDLE is 
fo fit the hand for better contre 


shaped 


Bright, highly polished housing 


stays new looking 





CABLE has industrial 


extra 


Power pays off when you drive B&D attachments 


¢ Trims hedges « Saws wood 


¢ Drives screws ¢ Sands any surface 


¢ Polishes any material...and DRILLS! 


trouble. 


Most 


But driving attachments really separates the 


drills can bore holes without 


tools from the toys. That's why we gave the 


Vind foe 040 
Dewe: = me 


Look under “Tools-Electric” 


Folios Poge: 


Black & Decker | 


torque, extra quality. Insist on the U-3 Drill 
| | 


3 Drill extra power, extra 


and B&D attachments by name at your dealer 


don't accept less than the best! 
SEND COUPON FOR HANDY IDEA BOOK! = 


THE BLACK & DECKER MFG. CO. 
Dept. 5087, Towson 4, Md 


Please send me a copy of your “Handy Tips” booklet 
| enclose 25c to cover cost of handling and mailing 


Nome 


Address 


City 
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Drainboard Mat 
Protects Work 


DRAINBOARD mats with 
grids of rubber make fine 
workbench pads to protect 
sanded surfaces. Grit and 
sawdust drop through the 
openings, leaving soft, clean 
ribs in contact with the 
finished wood. Edwin M. 
Palmdale, Calif. 


Low ?, 


Guided Shower Warms Bottle 


RUNNING hot water over the bottle 
when photo developer is too cool is an 
old stunt. But I have improved on it 
to raise the tempera- 
ture faster. I up-end 
a small glass on the 
mouth of the bottle 
This fans out the 
water so that it cov- 
ers all of the bottle 
instead of running 
down in narrow 
streams. FE. M. Han- 
ingeles. 


son, Los 


Tip for Folding Sandpaper 


WHEN sandpaper is folded to reach 
into any jagged edges make 
sanding difficult. To get a sharp bend 
without tears at the ends of the fold, I 
pull the paper over a table edge a few 
times, abrasive side up. This makes it 
flexible enough so it can be folded with 
out cracking.-F. A. Vewark, N. J. 


198 POPI 


crevices, 


Jat or, 


LAR SCIENCE 


>PPHacksawing thin sheet metal is no 
cinch. To make it easier, I clamp the 
work firmly between two scrap pieces of 
plywood and saw through wood and 
metal at the same time. I scribe a guide 
line on one piece of plywood to ensure 
an accurate cut...Jack Stockwell, NYC. 


SIDES 
xa”, 








ALL.“4 PLYWOOD 


Box Speeds Mail on Its Way 


Tuts indoor mailbox keeps outgoing 
letters from being forgotten at our house 
Shaped like an old-fashioned matchbox, 
it is made of '4,” scrap plywood, and 
hangs at the kitchen door leading to our 
garage. Anyone taking off in the direc 
tion of the post office empties the box as 
he goes by.—C. H. Stroh, Cottage Hill, Fla. 





AUTO-LITE POWER TIP “fires up” winners 
in 1957 Mobilgas Economy Run 


DE SOTO FIREDOME V-8.. . 2nd 
Place in Upper-Medium Price Class 


DODGE CORONET 500 V-8 
Winner in Low-Medium Price Class 


@e8er 


CHRYSLER SARATOGA V-8... Win 
ner in Upper-Medium Price Class 


PLYMOUTH BELVEDERE V-8... 
Winner in Low Price Class 


Victory sweep by Chrysler-built cars proves that 
Auto-Lite Spark Plugs with POWER TIP deliver 
top performance and economy at all speeds. 


The 1957 Mobil- 

gas Economy 
Run gives dramatic 
Power Tip’s ability to give top per- 
formance and economy in all kinds 
of driving . . . at all speeds. For 1568 
miles, in the mountains, on the high- 
way, and in city traffic, Power Tip 
sparked the winners to victory. 
Here’s how Auto-Lite Spark Plugs 
with Power Tip operate .. . 


At low speeds, the projecting spark 


plug tip .. . the Power Tip. . . gets 
hot fast, operates hotter to burn 
away fouling deposits which impair 
engine performance in city driving. 
At high speeds, the Power Tip is 
actually cooled by the richer air-fuel 


evidence of 


mixture to check costly and danger- 
ous high-speed pre-ignition caused 
by overheated spark plugs. 

Power Tip, first spark plug ignition 
engineered for today’s engines and 
today’s driving, is designed for over- 
head-valve V-8 engines and for most 
overhead-valve 6's in all these cars 
Buick, Cadillac, Chevrolet, DeSoto, 
Chrysler, Dodge, Plymouth, Ford, 
Hudson, Imperial, Lincoln, Pontiac, 
Mercury, Oldsmobile, Studebaker, 
Nash, Packard, Rambler. 


Mobilgas Economy Run, spon 

sored annually by Socony-Mobil, 

is rigidly supervised by the 

Sports Commission of the 
+ United States Auto Club 


AUTO-LITE. iit Zi 


Auto-Lite makes a complete line of spark plugs, including Standard, Resistor, Small-Engine, Transport, Aircraft, and Diesel-Starting 


i 


puto Ute 
prsistoy 


The protruding tip 
makes the 
big difference! 
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Short Cuts 
and Tips 
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Tape Anchors Film 
for Gang Printing 

PRINTING a whole roll of 
film on a single sheet of 8” 
by-10” paper can be a pesky 
job. The strips of negatives 

especially 35-mm 
apt to shift on the glass 

To get a neat page of con 
tacts, I use a masking tape 
with adhesive on both sides 
I press a narrow strip of 
tape along one edge of the 
contact-printer glass or its 
frame, and then stick the tip 
of each film strip firmly to 
the masking tape._E. M. 
Hanly, Los Angeles. 


are 


Pot Cleaner Filters Pump Water 
A COPPER pot cleaner stuffed into a gal- 
vanized-iron pipe tee filters the water 
from our pump. I pushed the copper wad 
through the leg of the tee, then plugged 
it up. Bushings on the two arms adapt the 
tee to the pipeline, and a perforated metal 
disk keeps the copper sponge from being 
forced downstream. The filter screens out 
small stones and other bits of debris, and 
the plug is handy for periodic clean-outs. 
James R. Ranz, Wilmington, Ohio. 


Rubber Cement Plugs Holes in Camera Bellows 

A very satisfactory patching material 
for a camera bellows can be made by add 
ing a little lampblack to ordinary rubber 


cement. Mix the two together; then thin 
with benzine or a little white gasoline 
Apply the mixture to pinholes, inside and 
out, with a toothpick or small pointed 
brush Clay Williams, Pasadena, Calif. 

PPPWHENEVER I have to use pliers to 
loosen a knurled nut, I pad the jaws with 
two fingertips cut from an old rubber 
glove. They work just as well as the cop 
per slip-on jaws often used for this pur 


pose. J. A. Conrad, Allentown, Pa. 
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OT i Se alll A 
RARE WEBLEY MK VI IMPORT 


F vec $14.95 


FIRES STANDARD 45 47 © Oo» 





ie aay money back guarent we 


GOLDEN STATE ARMS CORP. 


386 W. Green Street, Pasadena | 30, Calif 
— 


| FREE! 44 pace sooxter 


ON PORTABLE POWER TOOLS 
Hundreds of time and money-saving ideas for 
hobbyists, builders, professional wood-workers. New 
booklet #204 includes 150 pictures of latest tools 
with complete specifications on how they work and 
what they do. Write for your free copy now! 

PORTER-CABLE MACHINE COMPANY 

7158 N. Salina St., Syracuse 8, N. Y 




















pon ry quatity oe. eee 
than ordinary fasteners. 


At leading Hardware & Building Supply Dealers 


CUT RADIO CHASSIS HOLES 
IN 1-1/2 MINUTES OR LESS 


Quickly make accurate round, square, key, 
or “'D” openings in metal, bakelite or 
hard rubber with GREENLEE Radw 
Chassis Punches. Simply turn with a wrench 
Many sizes. Write 
for details. Green 


lee Tool Co.,2128 - 
Columbia Avenue, GRE. LEE 
Rockford, Illinois. 


OVERLOAD 
ee 


5 For cars and trucks Front 
ae or rear. Gives 2000 ibe, ex 
11° Pi tra capacity for all w%. %& 
postpaid one 1 ton trucks ; 500 of 1000 
extra for all care. t 
2000 18. SIZE ine talled. Guaranteed 
$14.95 make, model, and year 


BRINKMAN MANUFACTURING CO. 
M401 W. 2ist Dept. 687 Topeka, Kansas 


Mtate 


When Writing to Advertisers 
Please Mention Popular Science 





Do a Better Job 
with DREMEL 
STRAIGHT-LINE ACTION 
SANDERS 
Send for FREE 
Power Tool Catalog 
DREMEL MFG. CO. 
RACINE, WIS. 





$14.85 to $34.85 











KromeX Piston Ring Sets 


Save oil immediately! 


If you're adding oil every time you buy gas if 
your car’s performance is sluggish, it’s time you 
had a Sealed Power Ring job. 


RESTORE POWER! SAVE OIL! 


Sealed Power KromeX Piston Rings put new car 
zip and surge back in your engine’s performance 
Right away you save money you've been spending 
for oil. Ask for Sealed Power KromeX Piston Rings 
by name. They'll prove themselves in 
maintenance costs, longer engine life, 


reduced 


GUIDE TO CAR MAINTENANCE 
\ FREE—an illustrated 
® engine maintenance 

Feeding of Engines” is informa 

tive, written in understandable 
language. Yours for the 
it may save you money 
Sealed Power, Dept. 
Muskegon, Michigan 


‘Sealed Power 


PISTON RINGS 


BEST IN NEW CARS! «+ BEST IN OLD CARS! 
auGcust 1957 20] 


manual on 
“Care and 


asking 
Writs 
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Short Cuts 


Closet-in-Closet Adds Space 
Space stolen from a fairly large linen 
provides storage for the short 
dresses and coats of our eight-year-old 
I simply lifted out the lowest shelf and 
nailed a wooden rod to the supports. Our 
little girl not only got a closet of her 
own, but one that is just right for her 
reach Dr. G. W. McCoy, Bethlehem, Pa. 


closet 


PPP EVER lose a fish because of a dull 
hook? You can eliminate this disappoint 
ment by carrying along a piece of emery 
cloth when you're fishing. The cloth is 
also useful for rubbing up ferrules and 
reels.—-C. V. Mathis, Wildwood, N. J. 


Coasters Pad Clamped Work 

I KEEP a couple of old felt-bottomed 
metal coasters in the shop. Slipped 
under the jaws of a clamp, they protect 
the work from blemishes. Cork coasters 
stacked two or three thick would do the 
same ioh..._Hugh Lineback, Stillwater, Okla 


raw 
WA AWS 
or. 


0 


- 


ENGTHO 
HACKSAW BLADE 
TACK-WELODED 


. 
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Nuts on Bolt Act as Wrench 

Four nuts and a long bolt will pinch 
hit for an adjustable wrench when no 
regular one is at hand. Thread one pair 
of nuts onto the bolt with the heads up, 
then spin the two locking nuts on upside 
down F. A. James, Newark, N. J. 


Double-Edged Saw Doubles Use 
A CARPENTER I know has a short piece 
of hacksaw blade tack-welded to his hand 
saw. On the back of the blade near the 
handle, it doesn’t interfere with the use of 
the tool. He finds it handy for sawing 
off nails that can’t be readily knocked out 
of salvaged lumber. And it is always 
right there for starting a kerf for the 
handsaw, too.—J. A. Crowley, NYC. 





YOU SHOULD EQuiP 
YOUR TRAILER wiTH 


BULL DOG 
AXLE ASSEMBLIES 
© JACKS © COUPLERS 


Straight or drop axles in single or tandem 
capacity up to 10,000 lbs.—any width. Also 
Torq-Less Axles for all types of trailers 
JACKS—Bul!l Dog Jacks make hitching 
a one-man job 
COUPLERS—Bull Dog Couplers hitch 


trailer in a moment 
Write today for FREE Descriptive folder 14K 
HAMMER BLOW TOOL COMPANY 
WAUSAU, WISCONSIN 


7 THE ROUTER... 
what it is and does 


This 40-page book with 100 illustrations tells you 
Write Stanley Electric Tools, 638 Myrtle St.. New 
Britain, Conn., enclosing 0¢, Ask for ROUTER BOOK. 


= 


New! Magna-Line Power Tools 


The biggest advance in engineering since intro- 
duction of SHOPSMITH. Get your free MAGNa- 
Line Catalog; get the full story on this brilliant 
new line of single-purpose power tools! 

Write Dept. 808-S, MAGNA POWER TOOL CORPORATION 
Box 2808, Ft. Wayne, Indiana, OR Menlo Park, California 


and parking 


or unhitch to 


Get New 132 Page Catalog of 
AND WOODWORKING 


MATERIALS 


T7 
Es) vboying — See, 
. inlays, Send 
rreaments 


CRAFTSMAN WOOD SERVICE CO 
2729 &. Mary S&.. Dept. B-8, Chicago &, tI. 


tinest 
T GLASS CUTTERS | 
o ae 
Red Devil Toots . 


When Writing to Advertisers 
Please Mention Popular Science 


universal symbol ‘@) for precision loudspeakers 


write for free catalog 
“JBL” means JAMES B. LANSING SOUND, INC. 2249 Casitas, Los Angeles 39 


~ 





CLEAN YOUR jj 
CARBURETOR Gyo 


sf 
{ 
f 


Every carburetor gets dirty INSIDE, 

causing rough idling, stalling and 

hard starting. Clean yours with 

GUMOUT now! 

GUMOUT cleans carburetors eas ily 
. dissolves gum and varnish de- 

posits quickly. 

Just add GUMOUT to your gas tank. 

That’s all. Cleans as you drive 

Buy GUMOUT at auto supply 

stores, or wherever automotive prod 

ucts are sold. There's nothing like it 


GUMOUT DIVISION 
Pennsylvania Refining Company 
2670 Lisbon Road, Cleveland 4, Ohio 


send for FREE 
CARBURETOR HANDBOOK 


Jed with helpful mforn 


GUMOUT is great for power 
mowers and evtboerds, too. A 
clean carburetor gives you 
faster starts, more power. 
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Short Cuts 


Mastic Anchors Loose Stone 

Mortar is fine for laying flagstones 
and other masonry, but it is not strong 
enough for critical repairs. And preparing 
small batches of it is a nuisance. 


For a quick but rugged job, try black 
mastic—the all-purpose cement made 
from reclaimed rubber. I used it to reset 
a flagstone that jutted out over a pool 
After four years, the stone hasn’t budged 

Darrell Huff, Sonoma, Calif. 


Frames Hinged with Tape 

You can make twin picture frames for 
portraits from a pair of matching frames 
Lay the framed pictures face to face and 
run a strip of plastic tape along the edges 
to be joined. Then stick short tabs of 
tape across the joint to strengthen the 
hinge.—-W’. H. McClay, Pasadena, Calif. 
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Hose Holder Angles the Spray 

Two 12” pieces of one-by-six board 
form this adjustable holder for your gar 
den hose. Fasten the boards together in 
an inverted T. Drive one eight-penny 
nail into the upright board near its lower 
edge to hold the hose against the base 
Four other nails go up forward, fanned 
out so that the nozzle can be wedged be 
tween any two to raise or lower its aim 
Paint the holder for durability and ap 


pearance.—-Gene Nelson, Minneapolis. 


Paper Rack Makes Baling Easy 


TYING up newspapers is less of a chore 


if you store them on a rack that looks 
like an inverted stool. A large accumu 
lation of papers won’t buckle on the wood- 
block supports and you can pass twine 
around the stack without having to shift 
it—W. C. Irving, Silver Spring, Md. 





The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks or 
holes in wood, tile. stone or plas 
ter. Sticks and stays put—Does 
not —_ shrink or fall out. Easy 
to use conomical. Mold it, chisel 
it, polish or paint it The big 4-!Ib 


an is obtainable from your lum 

ber paint or hardware dealer at 

25: or will be sh ppe 1 direc 
for $1 


tt A d in U _ 


Compiete satisfaction guaranteed 
your mone refunded. Order 


Sp mth mor sumIne DONALD DURHAM CO. 
Box 804-U 


ne? BOAT KITS fisecce 


EASY TO BUILD ~- DESIGNED for professional 
results by the emoteur. World's lorgest selection 
of top performance, latest design, proms, skiffs, 
racers, runabouts, sailing boots, cruisers. 8 to 20 ft 
decks, frames, FREE FREIGHT. SENO FOR FREE CATALOG 
ms Includes fiberglas 
EA ULCER EC UL ed Point, accessories 
Build over 50 modern boots from large scale plans, te 
avoilable with FULL-SIZE potterns, new PRE-F AB Cra'd aft 
frame kits! All types: proms to cruisers, 6 to 25 ft. Cr 
Best buy for Ameteurs'! SEND 10¢ for CATALOG. 


Des Moines, lowa 





Tonowondo, N.Y 





WHOLESALE 
CATALOG 


Buy Tools, Hardware, appliances, photo 50% 


equipment, sporting goods. power tools offer 
paints and thousands of other nationally 
advertised products at WHOLESALE COST TO vou 


"SEND FOR FREE 1957 WHOLESALE CATALOG TODAY” 
SILVO HARDWARE COMPANY 


Dept. PS8, Box 266, Phila. 5, Pa. 


Metal Turning Lathe for Model Makers 


SEND FOR FREE FOLDER 
describing the ne Lathe for 
Mode Makers 15'4" bed 
with 4 


centers 


swing between 


Guaranteed 


Only | ob. Lansing. 999.00 


Rosemoor Manutacturing Co., 
2701 Gernice Rd., Lansing, til 


ee 
B 


vild, remodel and repoir 
the easty woy with 
SAKRETE, dry-mixed con 
crete and mortar in a bag. | 
See your building supply 
dealer, lumber deocler or | 


hordwore store today! 


~~ 


Look for the Bag with the Yellow Diamond! 


10” TILT/ARBOR SAW 
BUILD-IT-YOURSELF 
from GIL-BILT_KITS-PLANS 


turdy wo eel, and siuminum construction 
vi W DEPAK rt RE be bearing (ape y 
' t @ for 81504 
' a u P ar me al parts tn ase wi ith d 
r biade $25 $0. less biaed $22.95. 
Pow. St lo Detal PLANS ‘PATTERN & 
tf t ‘ 


Busia- it yourselt 12 
Belt Sande Shaper 


an 168 Bandsews, 6 
sSimpiitied plans. bulld 
easily with hand tools only. Advertised and 
sold for 10 years, over 33. units in use. 
Money back guarantee. FREE CATALOG 


~ GILLIOM POWER TOOLS 0, aa 


Lowls 21, 


What happens when you 
| . 

| wait too long to replace 
engine bearings? 


In addition to power and pick-up loss 
and carbon fouling the engine’s “in 
sides,”” driving with excessively worn 
bearings can cause costly crank-shaft 
damage—perhaps even replacement! 


When 


creased gas and oil bills signal worn 


engine sluggishness and in 
bearings, to protect the shaft and to 


pep 
replace with Federal-Mogul main and 


restore power, and economy, 


con rod bearings 
for the job! 


they are engineered 


Ask your mechanic! 


FEDERAL-MOGUL SERVICE 


Federat- 


Moguti!-Bower Gearin 


Mechanics Know... 


that the black and red 
Federal-Mogu! box identifies 
the service bearing line as 
modern as today’s engines 


RESEARCH @ DESIGN 
METALLURGY @ PRECISION 
MANUFACTURING e@ SERVICE 





New EASE fr 
\. Country fiving! 


* ee, 


GRAVELY Gets It Done 


Faster! ... Better! 

New Steering Sulky, with Rotary Mower 
Attachment, provides the easiest, most 
ethcient mowing ever! 

With Gravely, you fit your jobs perfectly 
with a choice of 30 performance-proved 
attachments Do every lawn and garden 
job better, faster, easier! 

All-gear drive, power reverse, optional 
electric starter. Nation-wide sales and 
service , Easy Payment Plan 

Write today for FREE 24-page 

Fa “Power vs Drudgery Booklet 

. GRAVELY TRACTORS. INC. 

: BOx884 DUNBAR, W. VA 

FIELD-TESTED SINCE 1922 





HOME PAINTING TIP No. 8 


PAINTING 
FURNITURE? 
Stretchy “Scotcn” 
Masking Tape hugs 
curves, keeps edges 
neat. Strips cleanly; 
paint will not bleed through. Get 39¢, 69¢, 
98¢, $1.69 sizes in handy cutter-edge carton 
wherever paint is sold. Made by Minnesota 
Mining & Mfg. Co., St. Paul 6, Minn. 











$3 to $5 an hour 


IN SPARE TIME 


WITH NEW FOLEY 
PRECISION GRINDER 


Make $3 to $5 an hour in your 
business. Low 
arpens circular 

mower biades, ice 
sanding, polish- 





needed 


ee 
Neo saleeman will call 


' FOLEY MFG. COMPANY 
| 876-7 Foley O'de 
Minneapolis 18, Minn 
| Send Free Circular on Foley Precision Grinder 


Marne 


Address 
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You CAN Afford Those College Bills 
[Continued from page 97) 

@ He should need the money. Many 
schools won’t consider a youngster for a 
scholarship, no matter how brilliant he is, 
if his father makes more than $8,500. 
When your child applies for a scholarship, 
you'll probably get a long form asking 
about your income, assets, dependents and 
so on. It will come from the College 
Scholarship Service, which helps the col- 
leges appraise the “need” of applicants. 

But many scholarships require out-of- 
the-ordinary qualifications. If your child 
happens to fill them, he may get the 
money even though his grades are not 
tops or his need is not acute. Wealthy 
people often endow scholarships, specify- 
ing that the winner must be from the don- 
or’s home town (say Bucyrus, Ohio); 
must have the same last name (at Am- 
herst the lucky names are Anderson, 
Clapp, Rowland and Borden); or must 
have a parent who is a teacher, minister, 
widow, and so on. 

Children of GIs who died from war in- 
juries can get up to $110 a month for 
college from the Federal Government 

Loans. This source of money is the one 
most people overlook. The average col- 
lege has at least twice as much money 
to lend out as is applied for; some schools 
have eight times as much. The schools 
prefer to lend money to upperclassmen 
(because a great many freshmen drop 
out) but others make loans to freshmen. 

More and more, you'll find colleges 
eager to interest you in a loan. As an 
official at Yale says: “Everyone else in 
America is selling on credit!” Lending 
spreads the available money further than 
outright gifts. 

How much will the colleges lend? Often, 
the entire tuition 

At Massachusetts Institute of Technol 
ogy almost any student in good standing 
can borrow more than $1,000 a year dur 
ing his last three years. And the terms 
are amazingly inviting. There is no inter 
est to pay until after graduation. Then 
the interest becomes one percent and the 
debt can be paid off as leisurely as you 
choose, as long as the principal is reduced 
by $100 a year. 

Some other colleges charge two percent 
interest during college years, four percent 
after graduation 

You can also get, at hundreds of col 





You CAN Afford Those College Bills 
leges, short-term easy-payment plans for 
spreading the big tuition charge over the 
year. At Washington University in St 
Louis, for example, it’s six payments 

Another system is The Tuition Plan, 
Inc. (347 Fifth Ave., New York City), 
which will take over paying school costs 
and bill you each month. You pay the 
Plan. It charges four percent for the 
service. 

Your money. Dad is still the mainstay 
when it comes to financing college. On 
the average, he supplies $640 a year. 
That means about $12 a week. 

Colleges are pretty expert at estimat 
ing how much a student can expect from 
home. Harvard, for example, assumes you 
should “maintain” your youngster (food, 
clothing, shelter, health), whether he is 


NEXT MONTH: Many firms now hire 
young people just to send them to school. 
Is this how your youngster can get 

an advanced education—free? See 
the September issue of Popular Science 
for a full report on how to 

learn while working. 


at college or not. How much does that 
come to? Harvard figures it depends on 
how much you earn and how many kids 
you have—and has worked out a table 
If you make $5,000 a year and have two 
children, this table says you ought to kick 
in $550 a year toward college. 

If you have a few years before college, 
make sure you'll have the cash when the 
time arrives by starting a “college fund.” 
Buy U. S. bonds, put money in a savings 
bank, or invest in conservative stocks. If 
your child is very young, consider an 
endowment policy on yourself or him 
Some insurance companies have policies 
to pay for college. 

How it adds up. Now let’s see where we 
stand in raising the $1,600 that the aver- 
age collegian needs. We'll assume no 
scholarship is obtainable, and be conserv 
ative all along the line. 

Work during school months. .$ 

Summer work 

College loan fund 


450 
400 
200 
550 


$1,600 
How to beat the averages. Maybe you | 
can’t raise $1,600 in that way for four | 


i GXast/ 
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No. 415 Smoothjaw PLIER 


Just 

The Thing 
For Chrome 
Fixtures and 
Fittings 


One of the handiest tools you'll ever 
use... the new “‘toothless’’, smooth- 
jaw plier that grips without gouging. 
Just the ticket for gripping chrome- 
plated fittings, plastic, wood and other 
smooth surfaces. Especially handy on 
chrome sink-fixtures and other hard- 
to-handle jobs. Jaws quickly adjustable 
to full 2” opening. Get yourself a 
Channellock No, 415 Smoothjaw Plies 
You'll find it’s “the right tool” on 
scores of jobs in home and shop. 


Ask Your Hardware Man For A 
CHANNELLOCK Smoothjaw PLIER 


MADE ONLY BY 
CHAMPION DeEARMENT TOOL CO. 


MEADVILLE PENNSYLVANIA 
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STAINED HANDS 


Before you paint or start a dirty job in the 
house, garden or garage, rub Du Pont 
PRO-TEK hand cream on your hands and 
arms. It keeps sticky stains away from 
your skin then washes off quickly, 
taking the grime with it. 
Get Du Pont PRO-TEK at 
drug, hardware, paint and 


auto supply stores, 


ij Better Things for Better Living 
Tare . «+ through Chemistry 





NEW KODAK ROTARY FLASHOLDER 
flash shots without reloading! Accepts six M2 bulbs 
per loading, changes bulbs instantly by rotating the 
Order from your dealer—$9.95 or $11.95, 
depending upon model required, 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


lets you take 6 


turret 


STOP WASTING MONEY 


on worn-out piston rings 


Get “HASTINGS 


STEEL-VENT 


BUILD and FLY 


Bensen 


Md Glider type ‘copter—easy to 
build, simple to fly. Can also 

a be mounted on floats or boat 
* No pilot's license required 


Order 3-view drawings, specs 
and photo for $1. Motor pow 
ered Gyro-Copter drawings $2 
Ask about detailed plans and construction kits 
BENSEN AIRCRAFT CORP., Dept. P'S.87 
P. ©. Box 2725, Raleigh, N. C. 
Name 


Address 
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You CAN Afford Those College Bills 
separate years. College is still a possibili 
ty if you know how to cut corners. Here 
are five tips: 

1. Choose a low-cost college. At some 
schools the total cost is half the $1,600 
average. Check on state universities in 
your own state (outside your state, you 
may be socked for extra assessments) 
There are several dozen colleges that 
charge home-state students no luition 
whatever (and only modest fees). Among 
them: Alabama Polytechnic Institute, 
University of Arizona, University of Ala 
bama, Berea College, City College of New 
York, Florida State University, Univer 
sity of Idaho, Louisiana State University, 
University of Missouri 

2. Let the Army, Navy or Air Force 
send your son to college. At the service 
academies (West Point, Annapolis and 
Colorado Springs) the Federal Govern 
ment picks up the whole tab and even 
tosses in spending money ($111.15 a 
month at West Point) 

To qualify for entrance examinations, 
your son has to be nominated. Contact 
your U. S. Representative or Senator, or 
write to the chief of personnel for the 
department (Army, Navy or Air Force) 
that most interests your son. The address 
is The Pentagon, Washington 25, D. C. 

3. Pick a nearby college so your young- 
ster can commute from home. On paper, 
at least, that saves up to $700. 

Nearly all cities have either a large 
college or a “feeder” branch of a large 
college where your child can go the first 
two years, then transfer to the main cam- 
pus. Pennsylvania State University, the 
University of California and the Univer 
sity of Michigan, to mention just three, 
have networks of branch campuses in 
their states. 

4. Night school. College at night, work 
in the day is a fast-growing trend. More 
than 100 colleges now have full-scale pro- 
grams. Half the students are seeking de- 
grees, although this usually takes eight 
years. Your high school’s guidance coun- 
selor can tell you about local possibilities 

5. Two-year college. Many youngsters 

and perhaps yours is one—could profit 
from advanced training beyond high 
school but don’t really need a full four- 
year course. These two-year schools are 
known also as community colleges, junior 
colleges or branch “centers.” END 





How _ Brepped the - cee 
,ontinued from page io 
it, I've got to make two more quick 
changes in the wiring.” 
1:59 a.m. 

Heading, 340 degrees. Indicated air 
speed, 217 m.p.h. The sun climbed into 
the sky on our right. 

It was the last dawn for Hiroshima 

We started our climb for the rendezvous 
at Iwo. We would slip into our lonely 
three-plane formation at 9,000 feet. 

5:55 a.m. 

Three minutes behind schedule we 
picked up the Great Artiste and No. ’91. 
They joined up slowly and carefully and 
we thundered off toward the northwest, 
leaving Iwo snugly asleep. 

Low stratus clouds began to thicken un- 
derneath us, and before long we were on 
top of a solid undercast. 

7:40 a.m. 

Capt. Parsons crammed his lanky frame 
down behind the A-bomb once again. In 
minutes, he had completed arming it. 

.Now the bomb was “live.” It could be 
dropped at any time. 

Capt. Parsons put away his sheet of 
instructions. 

We poured the coal to her for the last 
climb. We would strike from an altitude 
of 31,000 feet. 

8:30 a.m. 

We had maintained complete radio 
silence since we broke off from Ed Dahl 
Now a coded message came in to us from 
Capt. Claude Eatherly in one of three 
weather planes. “Ten miles visibility, 
2/10 cloud cover at 15,000 feet over 
Hiroshima.” 

Because the weather was clear, Hiro- 
shima was chosen. One of the alternate 
targets was Nagasaki. 

Hiroshima, population 344,000, head 
quarters of the Second Japanese Army, 
site of the largest quartermaster depot in 
the world, and a large and important port 
of embarkation, had 45 minutes to live. 
9:00 a.m. 

We had made our landfall, the tip of 
Shikoku Island, and now we swung east 
in a feint. We turned the radar off. From 
then on, we flew manually, taking the 
headings that Ferebee fed us as we neared 
our target. 

Parsons, his high forehead sweating a 
little now, picked up his instruction sheet 
and squeezed down into the bomb bay 


How to get beautiful 
finishes for your wood 
or plywood projects 


Painted, stained, or “natural,” a good wood finish 
depends on how uniformly the hard and soft 
portions have been sealed. Firzite” controls “wild 
grain,"prepares the surface for any type of finish 


WELDWOOD SEA SWIRL® woll paneling 
NATURAL EFFECTS. Toretain the natural beauty, color, 
and grain contrasts of all wood, use clear-as-crystal, 
non-yellowing Satinlac®. Easy to brush or spray on, 
Satinlac is its own best sealer, requires no undercoat, 
protects the wood thoroughly without the built-up 
look of conventional finishes. Quick drying 

BLOND OR PICKLED EFFECTS. White Firzite is specially 
adapted for Blond and Pickled effects on all woods 
Easy-to-apply White Firzite wipes clean, produces 
clear “woodsy” effects without a “painty” look 
STAINED EFFECTS. For the deep, rich tones of pro 
fessional looking staining, use colors-in-oil mixed 
with Clear or White Firzite. On softwoods, however, 
use Clear Firzite as a presealer prior to staining 
An ideal sealer, Clear Firzite assures even absorption 
of stain, prevents garish wild grain 

FINISHING OFF exposed lumber and plywood edges 
New Weldwood Flexible Wood-Trim 
veneer in handy 8 rolls 


is real wood 
Use Weidwood Presto-Set 
Glue on Wood-Trim and press in position, Trim 
with a razor blade, sand and finish along with the 
rest of the job. Available in 6 woods 


any woodworking project. 


for virtually 


WOOD FINISHES 


by WELDWOOD 


Products of United States Piywood Corporation 
On sale at hardware and tumber deaiers 
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Doitnow with 


Use DAP 33 Glazing Compound for setting glass 
old 


and easy 


in metal or 
wood sash—to replace 
DAP works fast 


hardware, 


lows 
At 
Ask for 


putty around win 
Brilliant white or gray 
paint of 


building supp! 


pply dealers 


free do-it-yourself booklet 


DICKS-ARMSTRONG-PONTIUS, 


General Offices 


inc. 


Dayton, Ohio 





CLOGGED SEWERS? 
REMEMBER THE 
COSTLY PLUMBING BILL— 


Factor 
new Red 


\ BATHTUB 
Attachabie LAMM DRAIN 
Cutter Blades \ t ‘ 


Tox 
worth | COSTLY PLUMBING BILLS 
SAVED. Tear this A and our 
i iddress besld FREE 

- luce cleans BOOKLET Hand i Ele 

t urge. No Age wi LA 

a ew ‘ sgo Phone Kildare 5 
MILLER SEWER ROD, Dept. TS-8 


4840 NM. CENTRAL AVE., HICAGO 30, ILLINOIS 


|MAGhETS 


AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY PRACTICAL 

viuet interesting experiments Hundreds « u ve valu 

<x le steel items such as guns, tackie from MA or sal x water; too 
a ARANTEED. Try any magnet week. 


oe 


Hobbyist as 
s wt wo 


MIAMI MAGNET COMPANY, 3240. W. 27th ‘ave., Miami 4 


een of . am ail m ry 
, Fla. 
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How We Dropped the A-Bomb 
for a last anxious look at his handiwork 
9:12 a.m. 

We were at our IP, initial point, 
heading almost due west. Maj 
took over for the three-minute bomb run 

Radioman Richard F. Nelson, PFC 
sent out one long beep to advise Capt 
Sweeney and Maj. Marquardt in the 
other two planes that we had only two 
minutes to go 

With 20 seconds to go, 
out a steady tone 
only when the 
9:15 a.m. 

Bomb away! 

Tibbets yanked off the autopilot, hauled 
the plane over into a 60-degree bank, and 
nosed her down to pick up speed. 

We had 43 seconds to get away before 
hell broke the city of Hiro 
shima 

Everyone in the crew had put on 
his welder’s glasses, but now, in this 
crucial moment, we found that we could 
not fly the plane with them on. We threw 
them aside and rolled out on a heading of 
60 degrees and the cockpit filled 
with a sickening purple light 

Almost immediately, the Enola Gay 
now 12 slant-miles from the burst, bucked 
and dropped earthward, caught in the 
shock wave. A few later, the 
echo of the shock wave slapped her side 
and tossed her up again, only to let her 
drop 

Within three minutes, 
cloud that was to become the symbol of 
the atomic age had climbed to our alti- 
tude, 30,000 feet 

Below us, 78,150 men, women and chil 
dren lay dead or dying. 13,983 would be 
reported missing. And 37,425 more were 
wounded. 

The code word went out for “Mission 
Accomplished,” and we headed southeast, 
sober at first, then chattering like a bunch 
of school kids 

Hopefully, we listened in to the radio 
for word that Japan had surrendered, but 
it did not come. Only after the same 
chaos had been unleashed on Nagasaki 
three days later would the fanatical Japa- 
nese war lords capitulate. 

At 1500 hours that afternoon—5 hours 
and 45 minutes into the age of atomic 
warfare—we touched down at Tinian. It 
had been a long flight. END 


and 
Ferebee 


he would send 
that would be cut off 
bomb was released. 


loose over 


else 


seconds 


the mushroom 





How to Chocse a Portable Radio 
{Continue ire page 88) 

tube portables with push-pull outputs. ) 

Big power or small? Push-pull output 
can also deliver more power than a single 
ended stage. It isn’t needed in tube sets, 
but transistors don’t have nearly as much 
muscle, so the small, single-ended transis 
tor jobs may be on the weak side 

If you don’t want to wake the baby 
when you listen to a radio at home, you 
usually keep output power (volume) be 
low a quarter of a watt-——or 250 milliwatts 
Out-of-doors, except where surroundings 
are noisy, that much volume is adequate 
at a distance of 10 or 15 feet. In quieter 
places, or aticloser range, 50 milliwatts 
can seem pretty loud 

The figures for maximum output given 
in the table should help you distinguish 
between a set that’s good chiefly for pri 
vate listening and one that can ride out 
a fair amount of noise. In general, the 
less powerful sets use smaller speakers, 
which cuts down on sound quality as well 
as volume. Some portables, it should be 
noted, distort to an unlistenable degree 
at high volume. Don’t interpret the maxi 
mum output of a set as an index of gen 
eral quality 

Sensitivity. If you take trips to the 
edge of nowhere, check the sensitivity of 
the portable you plan to buy. Figures 
for sensitivity—-the most technical item 
listed in the charts—are given at both 
ends of the broadcast band. Sensitivity 
of a receiver is a measure of the weakest 
input signal (in microvolts) from which 
the receiver can produce a given amount 
of sound output. PS asked manufac 
turers to specify sensitivity for 50 milli 
watts of output power. Lower numbers 
indicate greater signal-pulling ability 

More LF. (intermediate-frequency) or 
R.F. (radio-frequency) amplifier stages 
will increase sensitivity. In the PS charts. 
transistor sets vary, in this respect, only 
in the number of L.F.’s, tube sets in the 
addition of an R.F 

The more powerful portables can sub 
stitute for car radios. But don’t expect 
one to do as good a job as an installed 
radio. You need more power than many 
portables can deliver comfortably, to hear 
above wind and road noise. And, since 
the metal car body is an effective shield 
against radio waves, you may have to 
perch your portable close to a glass area 








GENERAL ELECTRIC 


HIGH PRESSURE AIR COMPRESSORS 


tout 1000.1500 Lis. per Ss in. @ 
7 filling squa- lung tanks @ F« n 
work @ Fillin 

shock struts c ve 

spark plugs @ Hundreds of o 


15.00 
$4.00 





2 H.P. 24 VOLT 


ELECTRIC MOTOR 


vem <> i ate 


13.00 


1-H.P.—12 VOLT ELECTRIC MOTOR 
<M. A RE ro A RY 12.50 
Briven A.C. GENERATORS 


Idea 








ance req ne 
1000 WATTS, 
1600 RPM ¢ 


ITEM ©1010 b ‘ins ‘ vires , j | - \ Di 
Fi ) fi "et Y noe 2 79.50 
MODEL 700~750 WATTS Ac. 60» cneo§9.50 
Model 2000-2000 war 


A.C. Generator 7.0.8. chs 133.00 


A $15.00 Value 37-Piece 


METAL STAMPING SET 
STAMPS NAMES, NUMBERS, ON WOOD OR METAL 
'TEm 2©390-8 


FULL ALI BABS? 
NUMBERS 1.-! 
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FREE—FALL 1957 CATALOG 
JUST OUT! 
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ORDER DIRECT FROM AD— 

SATISFACTION GUARANTEED 
Send Payment Or Purchase Order Today 
For Phone Orders Coll WEbster 9-3793 


GROBAN SUPPLY CO. oan 
GROBAN BUILDING | 5-8 | 
1139 $. WABASH AVE. CHICAGO 5,114. 
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eo" Guaranteed by * 
na Housekeeping 


£745 aovennisee iS 


REMODEL 


YOUR KITCHEN 
WITH 
A TRADE-WIND 


OR BATH 


VENTILATOR 


ee oe coors, 
GREASE 


LASTING siaury” 
it's easy to install a Trade- 
Wind Ventilator in a cab- 
inet over the stove or in 
the ceiling in the kitchen 
or bath. Highest rated dual 
centrifugal biowers whisk 
away fumes and odors — 
you can even slice onions 
without crying! Choice of 
3 hoods in copper and 
stainiess steel, pre-wired 
with switch and light, 
ready to install in your 
kitchen, Also 6 top per- 
formance ventilators for 
kitchen, bath, laundry, 
workroom, Complete in- 
structions with each unit 


MAIL COUPON NOW FOR FULL INFORMATION 


SGeesceeeeeeeeseeeeeeeeeeeeee 
Trade-Wind Motorfans, 


Inc. 


7755 Paramount Bivd., Dept. PS, Rivera, Calif. 


Piease send full color brochure on Trade-Wind 


equipment 


Name — 


~ = Address 


«gy: 
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SAW SHARPENING IS EASY 


y $1 00 pod 


MONEY BACK GUARANTEE 
A. D. McBURNEY, 5908 Hollywood Bivd., Hollywood 28, Coi., 


ie 





ica eens 


oF $2.9: 95 
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SUPER SAW FILER NO. 6 


$6-50 nea 
CATALOG FREE 


Crips the screw! 


Drives it too! 


Quick-Wedg 


~ SUREW: HOLDING 


ASK FOR 
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2° to 14° bledes, 4 bit sizes 
Available with shockproof 
plastic covered tubing 
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733 So 


Salt Lake ¢ ty 


5-87 


How to Choose a Portable Radio 
in order to pick up enough signal on 
weak stations 

Batteries. From manufacturers’ esti- 
mates of battery drain and life expec 
tancy, PS calculated minimum cost for 
each hundred hours of operation. The 
figures range from under a dime to over 
$12, so the amount of battery-powered 
listening you plan to do is a big factor 
in your final choice. 

Small differences on charted figures 
are not necessarily significant. It is also 
possible that many of the low cost figures 
reflect ideal rather than average 
ditions. 

Transistor employing push-pull 
output stages, for example, can’t be ex- 
pected to show up as well in actual use 
as they do in the chart. The hundred- 
hour cost figure is based on estimated 
service life at 10 milliwatts’ output, but 
much of the time you'll have the set 
turned up louder, using more current. 
A big factor, too, is the variation in in- 
dividual batteries, even of the same brand 
Some new batteries give much longer life 
than others. 

Another factor that may increase bat- 
tery Conditions of normal set use 
are frequently tougher than those in a 
laboratory. Life tests on batteries are 
generally run at 70 degrees; but portables 
are used at the beach or in the bleachers. 
Different prices are given in the charts 
for a few batteries that seem to answer 
the same description. Some units—espe 
cially in flashlight-cell sizes—are avail 
able in either standard or heavy-duty 
carbon-zinc types, or in the newer alkaline 
or mercury versions. They are physically 
and electrically interchangeable, but vary 
in cost and service life 

Which type is best? According to the 
estimates of several manufacturers, mer 
cury cells outlast their carbon-zinc equiv- 
alents by four to five times. But they 
about six times as much, so they 
don’t show up too well in the hundred 
hour column. 

The advantages of mercury or alkaline 
cells are that they hold charge better 
during long periods when they’re not 
used, and are less likely to quit at an 
awkward time. 

One battery complement that—theoret- 
ically, at least—has all others beat for 
long life and low cost is the four recharge 
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cost: 


cost 





How to Choose a Portable Radio 
able “AA’”’-size cells used in the Hoffman 
Model P411. (This is the radio the man 
is holding in the photograph on the maga- 
zine cover.) The recharging unit built 
into the handle of this set takes its energy 
from sunlight, so battery cost should work 
out mighty close to zero, if you live long 
enough. 

There is a difference of opinion among 
designers on the merits of the single-unit 
battery vs. standard flashlight cells. The 
latter are inexpensive and easily avail- 
able but they waste space and don't last 
as long. The special single-unit battery, 
composed of many cells in one casing, 
costs about 50 percent more and you 
won't find it in every drug store. But it 
needs less space in the set and, according 
to one manufacturer’s tests, gives about 
twice the life of comparable flashlight 
cells. 

Shopping tips. Some features can’t be 
boiled down to figures in a chart and 
have to be weighed at time of purchase. 
After you’ve narrowed your choice by 
studying the specs, try out the two or 
three likeliest models. 

Work the tuning knob. Is it in the 
right place for convenient use? Is it large 
enough to handle? Are the markings 
clear? Is it so touchy that accurate 
tuning takes an effort? 

Flick the switch. Is it clearly marked 
so that you'll know whether it’s on or off? 
Is the action firm and positive? Is it 
placed where it won’t be turned by acci 
dent? 

Tune the set over the whole band. Do 
all—or most—local stations come in 
strong and clear? Do stronger stations 
blast badly, or is volume fairly uniform 
from station to station? 

Listen carefully for sound power and 
quality, especially on a little set. Does 
it pack a good wallop? When you turn 
the volume control all the way up, does 
the sound remain clear? (If it distorts, 
make sure that the maximum clean sound 
delivered is well above your normal 
listening level.) 

Most portables work well on fresh bat- 
teries. While an ample reserve of power 
isn’t a sure sign that a set will remain 
sharp after the batteries start running 
down, the reverse is usually true. A port- 
able that is marginal with new batteries 
won't improve as they age. END 
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New U. S. aeteetion Attack Heat Barrier 
[Continue pa J 

To take the heat themselves, planes 
and missiles will demand high-tempera 
ture materials throughout. Fused-quartz 
windshields good to 1,700 degrees will 
replace glass and transparent plastic, 
which would soften or melt. Accessory 
makers stand ready with electric motors 
that purr contentedly within metal hous 
ings hot enough to light your cigarette; 
and with ceramic radio tubes that work 
beautifully while resting on hot coals 

But its wings, fins and fuselage— 
especially their leading edges——that take 
the brunt of the thermal thicket’s heat, 
and will call for the most radical inno 
vations. Here’s the picture as the metal- 
lurgists currently see it: 

With the boiling-hot Mach 2 Star 
fighter, conventional aluminum aircraft 
alloys have just about reached their speed 
limit. Above 300 degrees F., they weaken 
and creep disastrously. 

Magnesium alloys stand heat better. 
One new one, containing mildly radio 
active thorium metal, looks good up to 
700 degrees. It will form the skin of the 
Vanguard satellite-launching rocket ve 
hicles, except for propellant tanks and 
nose cone. Monel metal, a nickel-copper 
alloy used for the body of the X-2, has 
similar heat resistance 

Stainless steel, of which the X-2’s wings 
were made, can withstand up to 1,000 de- 
grees. To overcome the disadvantage of 
its weight, stainless-steel “honeycomb” 
will be sandwiched between thin sheets 
for the wings of the Martin XB-68—a 
projected tactical bomber that’s expected 
to match the X-2’s bullet speed 

Alloys of titanium, the strong and light 
new wonder metal, rival stainless steel 
Plastics able to resist heat up to 1,000 
degrees are an even more recent devel 
opment. The nose cone of the Vanguard 
satellite vehicle, it’s now revealed, will be 
molded of asbestos-reinforced plastic and 
will have a titanium-metal tip. 

“Super-alloys,” some consisting largely 
of nickel or cobalt, stay strong at a red- 
hot 1,400 degrees or more. Under such 
names as Inconel 700, Hastelloy C, and 
Waspalloy, they now serve in hot spots 
of jet engines, and may form the “heat 
armor” of coming aircraft. 

Champion of high-temperature “mis- 
sile metals” is molybdenum. The silvery 





New U. S. Missiles Attack Heat Barrier it’s NEW! it’s ALL IN ONE 


metal can take 2,000 degrees without 
flinching, and the best of newly an- 
nounced molybdenum alloys can resist 
near-white heat of 2,400 degrees. New 
techniques apply protective coatings that 
prevent oxidation, and put molybdenum 
at the service of spaceship designers. 

Ranking right up with the most heat- 
resistant of metals are radical new 
structural materials called Pyrocerams. 
Currently the nose cones for some mili- 
tary missiles are being fashioned of these 
nonmetallic and lightweight substances, 
which Corning Glass Works creates by 
turning special glass into ceramic-like, 
crystalline products. (It’s done by seed- 
ing the glass with “nucleating agents” 
around which the crystals grow, when an 
oven applies heat.) Corning says it has 
a Pyroceram that can get as hot as 2,460 
degrees before softening. 

Then what, to survive temperatures 
up to the sunlike heat that the ICBM 
will encounter? If researchers know, they 
aren't telling, but speculation hasn’t been 
lacking. Guesses range from graphite and 
hafnium carbide—a blue-black crystal 
line substance whose 7,500-degree melting 
point is the highest known—to gold, plat 
inum, even diamonds. Nothing is too 
“exotic” for consideration, the engineers 
say, in this new realm of incredible speed 
and heat. 

Even if the heat limitations of all 
known materials fall short of tempera 
tures to be met, various artifices may 
close the gap: 

Virrorlike surfaces of polished metal 
would evade some of the heat by reflect 
ing it away. Conceivably an ICBM nose 
cone might be adorned with a gleaming 
coat of precious gold or platinum, which 
take a high polish, besides ranking high 
in resistance to tarnish and corrosion 

A blunted tip, strikingly contrasting 
with the needle noses of conventional 
supersonic craft, would ease the heat 
problem for a hypersonic nose cone. It 
would hold at “arm’s length” the mis- 
sile’s ultra-hot shock wave, detaching it 
from the nose cone and pushing it a little 
ahead of the missile. Recent research 
yields the surprising discovery that this 
advantage more than offsets the sacrifice 
of other aerodynamic qualities. Consid- 
ered a major breakthrough in ICBM de- 
velopment, the new blunt-tip concept is 
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New U. S. Missiles Attack Heat Barrier 

believed so promising that it may even 
hold down the temperature of the ICBM 
nose cone to 2,000 degrees—well within 
the range of materials now available. It 
also may be applied in 1,500-mile “inter 
mediate-range” missiles now under de 
velopment. 

“Sweat” or transpiration cooling may 
fight the heat, too. Through walls of 
porous metals, now available, planes and 
missiles would exude a volatile liquid that 
would cool the craft’s skin by its evapora- 
tion. 

Last resort could be to say, in effect, 
“Let it melt’’—or sublime, in the case of 
materials like graphite, which turn di- 
rectly from solid to vapor. If the fierce 
heat of re-entry will burn away a nose 
cone’s refractory material, simply use a 
layer so thick that enough will still be 
left. The idea might work if exposure to 
heat is brief—they talk of 20 seconds for 
a re-entering ICBM—and damage is ac 
ceptable, as it would be for a “‘one-shot”’ 
missile. And it might even be considered 
for manned, expendable warplanes. 

Picture an interceptor plane with mo- 
lybdenum wings, swathed in asbestos or 
spun-glass insulation, and then encased 
in a wing-shaped layer of refractory 
ceramic. Rocketing at hypersonic veloc 
ity, with leading edges glowing white-hot, 
it overtakes and destroys an enemy nu- 
clear bomber. Then, with its wings’ knife 
edges burned away, and barely able to 
fly, it limps back to base. The pilot will 
fly again, but the plane has given its all, 
in one brief burst of speed, to save a city. 

By which of these approaches, if any, 
the ICBM’s designers are proceeding, can 
only be conjecture. But a fascinating hint 
of extraordinary progress toward licking 
the heat barrier was recently given by 
H. C. Sullivan of the Materials Labora 
tory at Wright Air Development Center 

Atomic bombs with their temperature 
of millions of degrees have been serving 
as a “testing facility” for high-tempera 
ture materials, he told the Institute of 
Aeronautical Sciences. And, contrary to 
expectations, “Air Force engineers have 
demonstrated that metallic specimens can 
survive the rigorous conditions existing 
in the atomic fireball.” Scheduled during 
this year’s atomic trials in Nevada, in 
his own guarded words, were “more 
sophisticated tests.” END 
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What Makes Cars Cost So Much? 

in prices. The changes were to be rela- 
tively modest. Only Chevrolet, Pontiac 
and Lincoln—and, to a lesser extent, 
American Motors cars—were due to cycle. 
Ford, Mercury, Cadillac, Oldsmobile, 
Buick, Studebaker, Packard and the en- 
tire Chrysler line had cycled in the 1957 
model year. 

But then something happened. The 1957 
Buick and Oldsmobile, despite new dress, 
were received by the public as merely 
warmed-over ’56 models—they didn’t look 
“different” enough. Chevrolet sales were 
off, to the advantage of Plymouth and 
Ford. General Motors took a worried look 
at all this and decided to open up the 
strongboxes where its 1958 plans were 
stored. A “crash” program of changes en- 
sued, including substantial ones for Buick 
and Qlds. Last-minute changes cost pre- 
mium money. 

It now looks as though expenditures by 
all car manufacturers for tooling, styling, 
engineering and plant changes will total 
some $975,000,000 for the new model year. 
This whopper has been exceeded only by 
the $1,000,000,000-plus spent for the 1955 


| models. Without spending a cent more in 


the next two years, the industry, in order 
to write off this cost, will have to add $75 
to the wholesale price of each car if it en- 
joys two big 6,500,000-car years. 

All manufacturers aren’t happy about 
accelerated styling. One remarked rue- 
fully, “Sure, I’d like to see all of us enjoy 
a longer time to pay off tools and dies. But 
who’s going to be brave enough to take 
the lead?” 

His question is academic. Frequent, 
flamboyant restyling may be extremely 
costly; and U. S. cars may be, as critic 
Lewis Mumford says, “fantastic and inso- 
lent chariots.” But when millions of cus- 
tomers wave checks at him, no large manu- 
facturer is likely to turn his back. 

What's going to happen? Out of the 
cloud of arguments about car prices, cer- 
tain conclusions emerge: 

1. Car prices have risen a little more 
than has the cost of living, and the rise will 
probably continue this fall; 

2. The reasons, numerous and complex, 
reveal no clear-cut villain; but 

3. One fundamental explanation lies in 
the public’s willingness to pay for what it 
wants. What it wants, today, seems to be 
performance, gadgetry, and styling. END 





euatuns Get a Mountain Perch 

WHEN storms tear down power lines in 
the Canadian wilderness, 
this one on the side of a mountain let 
whirlybirds land the work crews and fly 
in any supplies that are needed. 


Fancy Tower Puffs Smoke 

THs modernistic tower hides the smoke 
stack of a Belgian atomic-power plant 
Catwalk (right) leads to a circular stair 
way winding to a smoke filter at the top 
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Crop-Spraying Sky Tanker Puts Pilot at Rear of Fuselage 

Tus odd farm plane puts a spray tank’ the Australian “Tanker” can sweep over 
where the cockpit should be and the fields at 126 m.p.h., spraying liquid fer- 
pilot where the tail should be. The dou tilizer through nozzles on the wings 
ble-rudder T tail rides booms fixed to Rugged tricycle landing gear enables it to 
the upper wing. A single-engine biplane, land and take off from poor fields. 


Truck-Mounted Pumper Coaxes Oil from Lazy Wells 


‘THE 46,000-pound monster below starts cab. One drives the truck (up to 50 
lazy oil wells flowing again. An eight m.p.h.); the two together run a pump at 
wheel Mack chassis with four-wheel drive the rear that forces acid down into a well 
it mounts two diesel engines behind the — to break open oil-bearing rock 
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Rl ARC WELDER KIT $39.95. paid your own 


complete make-up package consis 4 | 
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HEAVY-DUTY RHEOSTAT Designed for 
heavy-duty use with Air Force heated suits 

for regulating voltage on electric welders. 
trains, lights, ge 

ete. Rated 5.75 


25 volt receptacies 
x 54%" We 14 D. Shpg. Wt. 214 
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*225-1 Reduction Gear, same as above — $13.50 
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Radar Gives Arctic a Skyline to Protect You in Your Sleep 


Here is the first photo of a main in equipment. The installation is one link 
stallation in the arctic Dew Line (PS in a 3,000-mile-long electronic “fence” 
Aug.-Sept. °56). The spherical radome that can give the U.S. and Canada warn 
houses Distant Early Warning radar ing of attack from over the pole 
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Lightweight Transparent Trailer Hauls a Bigger Load 

WALLS you can see through give light the sides. The roof is a single sheet of 
for stowing cargo in this 35-foot trailer plastic. Because of its light weight, the 
Blue-tinted plastic panels riveted to vehicle can haul a bigger payload than 
aluminum posts and longitudinals make a metal trailer of the same size. 
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STOP THAT DRAFT! 


zefl 


bpaeli 


WEATHERSTRIP 
for your 


stock, we'll mail it to you 


house 


StanStrip—3)c a foot any length. 


DrafTite—1!/ feet for $1.98 


The Standard Products C. BOX 678G LEXINGTON, KY. 


FOR DEPENDABILITY—CHOOSE 
CONTINENTAL RED SEAL POWER 
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ator for Lighting, etc. Series AU, 2, 
2%, 3 hp illustrated. 
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“PROJECTS FOR OUTDOOR LIVING’’ 


NEW DELTA hard 
outdoor projets. Clear illustrations, 
of-materials, easy-to-follow plans. Only $1.00 
get FREE folder on 
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**HOW TO BUILD 4 Low Cost Home Freeze 


75c EACH 
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AC Welder/AC Power 


tools 
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Brand New! Portable Light Plants 


WITH PUSH BUTTON 
STARTER. Be prepared 
for power failures! Pro 
vides plenty of current 
for receivers, transmit 
ters, antenna motors, 
lights, etc 


Perfect for radio hams, 


emergency 


civil defense, trailers and 
camps. 700 Watts-115 v., 
60 cyc., AC. Powered by 
rugged 2.2 H.P., 4 cyc., 
Briggs-Stratton or Clinton 
gas engine. No wiring 

necessary, just plug in 

Complete with tote handle, voltmeter and 
auto battery. Only 
generator at this low price with radio shielding! Easily 


$143.50 


Same as 


and operate 
built-in winding for charging 6 v., 


handles any appliance that requires up to 
700 watts. (A76). Shpg. wt. 77 Ibs 


1200 Watts 
but larger 


(A126). Wt. 90 Ibs 
engine & 


above 
$195.50 
to above, 
$325.50 
ORDER TODAY! 


GENERAL ELECTRONIC SERVICE CO. 


P.O. Box 9 Dept. PS$-8 Burlington, Wisconsin 
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Your Dollar Will 
Feed A Refugee 


War and political refugees over- 


seas urgently need the direct 
help, the personal encourage- 
ment, of CARE tood packages— 
$1 for 22 lbs. of farm staples, 
Delivered In Your Name. Mail 
vour dollars to “Refugee Cam- 
paign,’ CARI 


today! 


5 CABS) 


660 First Ave. 
New York, N. Y. 


Printed as a public service 











Big ‘‘Ear’’ Makes Cosmic Count 
THIs souped-up version of the Army’s 
Rawin antenna has gone to Guam to aid 
balloon-flying researchers from New York 
University. Its balloon-tracking range 
has been tripled, to 375 miles, and it will 
catch radio signals reporting back the 
neutron intensity of cosmic rays 


“Flame”’ Forecasts the Weather 

A 21-Froor “flame” atop the Milwaukee 
Gas Light Co. building forecasts the 
weather in color. Visible over a 25-mile 
area, it glows red to indicate rising tem- 
peratures, gold for cooler weather, blue 
to forecast no change. Flashing in any 
color promises precipitation 
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Drams Wash Tubs, Cellars, Cisterns Famous #7 pumps 2200 3 )00 
i} t 9 teh. Of 2400 gph trom 25 well et oo 
C= metal. Six blade umpelier “Ma” inlet, We" outlet Standard prpe 
threaded. Uses any to 4 HP. Motor Will not leak or $7- s. 
clog. lronclad guarantee. Send chech, M.0.. or seat C.0.0. men 
a =p Fil Tonks, Draw Well Water Heavy duty #8 pumps G00 gph 
righ S000 gph trom 25 welt. Rustproot alloy metal. 8 
blade aude. 1” inlet, 1” outlet. Standard pipe thveaded Will not teak 
or clog iron clad guarantee Send chech, M.O., or sent C.0.0 41% 
Free Catalogue —Gear Pumps, Large Ca Centrifugal oe 
Pumps, Deep and Shallow Well Pumps, Sum 
MOORE MANUFACTURING co. 


SWEDE 








RETAIL PRICE $125.00 
FACTORY TO You $7Q% 


SUPERSHOP includes precision- 

built 8” tilting table sow, verti- 

cal and horizontal drill press, 30” 

lathe, sander, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trial plan. 298 YATES AVE. 
POWER TOOLS, INC. BELOIT, WISC. 
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or money back Repairs tanks tools. 
fenders, machine parts. et« Complete 
with everything—rods, unit. eve shield 
lirections. $7.95 plus 50c postage Flame 
torch accessory for soldering, cutting. brazing 
$3.95 complete with carbons, brass rods, flux 95 
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CU. FT. MIXER 75, 
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Fille long felt need for small mixer for concrete, teed, 
fertilizer, seed and many other materials Severs 
cost of ready mized concrete Pays for itself on first job. 
3 Ou. Pt. Drum—Mixes 2 Ou. Ft. Concrete 
5 Ou. Ft. Drum—Mixes 3 Ou. Ft. Concrete 
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Students Build $65,000 Brain 

A TWO-YEAR project of student engi 
neers at the University of Michigan, this 
electronic computer can add, multiply or 
divide 10-digit numbers in millionths of 
a second, But it will be apart most of the 
time as classes study its design, add new 
units or rearrange old ones. 





Tongs Stow Boats Upstairs 
BUILDING boats one flight up poses no 
problem for this factory. A pair of 
tractor-mounted tongs grips rough hulls 
and lifts them to the second-floor shop 
Another lowers and loads finished craft on 
trucks below. Heppenstall Co., New 
Brighton, Pa., designed the tongs 


22§ POPULAR SCIENCE 


Diving Eye Hunts Underwater 

A SKIN diver can take this waterproofed 
electronic helper down 100 feet in his 
quest for sunken treasure—or maybe a 
lost outboard motor. The Goldak Co., 
Glendale, Calif., says it will point out 
metal objects through a 10-foot wall of 
water, mud or even rock. 
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Albatross Tries Out New Wings 

A FASTER version of the Grumman 
Albatross, the SA-16B, shows off above 
flying on one engine with its port prop 
feathered. The reworked air-sea-rescue 
amphibian has a 16!/-foot longer wing 
and larger tail to increase range and 
cruising speed, and reduce stalling speed. 
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used B BRAKE FLUID 


W hen 31 out of 33 of the top race drivers 
in the world “Bet their life’’ on the same 
Brake Fluid —it must be the best, the safest 


brake fluid on the market. 


Don't Take Chances on Your Life... 


Have your brake fluid checked at least 


each time you get an oil change. 


2 There are many dangerously inferior brake 


fluids on the market. 


YOU KNOW... 
BOWES BRAKE FLUID 


Is SAFE! 


BOWES “SEAL FAST” CORP., INDIANAPOLIS 7, IND. > HAMILTON, ONTARIO, CANADA «+ LONDON, ENGLAND 
BOWES PACIFIC CORPORATION, RIVERSIDE, CALIFORNIA 
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the VERSATILE 
Vertical Spindle 
Milling Machine 


SOUTH 
BEND 





Prices start at 


iF : 
The versatility of this precision ’ $1742 


milling machine pays off in more jobs NWN wna af ee 
handled in less time and with less 
effort. The 360° vertical 

rotation of the machine 

head enables it to 

mill, bore, drill and 

ream at any angle. Its 

vertical design provides 
maximum accessibility 

for all types of set-ups. 

Write now for complete 
information on the 

rest of this machine’s 

exceptional features. 


SPECIFICATIONS 
Table travel 

Cross-feed 

Spindle to table 

Spindle to column 

Ram travel 

Spindle speeds 


Head rotation 


This mill saves you the time and an 


noyance of re-setting the head angle 





every time the ram is transversed. The 


head swivels on a flange on the end 
of the ram. The ram has a large key 
sliding in a keyway fitted with an ad 


justable tapered gib. The head is always 


in perfect angular alignment—there’s 
\ never any side play or canting when 
KEYED RAM ; 
ram is moved, 


&) SOUTH BEN D LATHE South Bend 22, Indiana 


Building Better Tools Since 1906 
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| Was Ashamed To 
Always Be So Tired! 


ALWAYS felt simply “run down.” People were intil one day I read the Vitasafe ad i: 
thinking of me as a “spoil-sport.” I didn't know zine, offering a 30-day FREF ipply of hig 
why until my doctor put me wise. He told me that | tency Vitasafe C.F. Capsules! I figured / ha 
acted like a man much older than myself and ing to lose, so I mailed the coupon. When 
explained why I felt “tired” why my youthful ipply arrived, I began taking one ¢ 
vigor was slipping away why my wife and family In a short time, I began to feel 
were beginning to think of me as a worn-out ma! My pep and vigor came back. I conti 


wo . 1 Vitase lan arn felt 
He told me how a vitamin-mineral deficiency i wonderful Vitasafe Plan — and I fe 
‘ younger! more enerwetk 


my diet could bring on these symptoms-—rob me of ods t} , 

the joys of living... and suggested that I suppl = “7 y+ ae ooo oo 

ment my diet with pep-building vitamins and min ——. \ ‘> follow ane energy So burn 

erals Thousands of others had found new energy oh EES @ lenow HAN my Age! An 
Why don't you take advantage of thi 


and new youth by adding these essential factors to Soodt alten 0k can tae same aoa 
their diet ) to 8 wr you | vether 


again feel peppy and full of life! Accept 
Well, I put off doing anything about my condition risk offer as I did 


@ FREE 2:2" CAPSULES 


LIPOTROPIC FACTORS, MINERALS and VITAMINS 


Safe Nutritional Formula Containing 25 Proven ingredients: Choline, Inositol, 
Methionine, 11 Vitamins (including Blood-Building B-12 and Folic Acid) Plus 11 Minerals 


To prove to you the remark- POTENCY AND PURITY GUARANTEED DETACH WERE AND mal TODAY - NO POSTAGE ha 
able advantages of the Vitasafe Aas “= 
Plan we will send you, with- _As you probably know, the U.S , . , 
out charge, a 30-day free supply Government strictly ontrols . 
of high-potency VITASAFE C. F each vitamin manufacturer and 
CAPSULES so you can discover requires the exact quantity of 
for yourself how much healthier each vitamin and mineral to be 
happier and peppier you may clearly stated on the label. This 
feel after a few days’ trial. Just means that when you use VITA 
one of these capsules each day SAFE C. F. CAPSULES you can 
supplies your body with over be sure you're getting pure in 
twice the minimum adult dally gredients whose beneficia! effects 
requirement of Vitamins A, C have been proven time and 
and D—/five times the minimum again! 
adult daily requirement of Vita : 
min B-1 and the full concentra- AMAZING NEW PLAN SLASHES 
tion recommended by the Na- VITAMIN PRICES ALMOST (NM HALF! 
tional Research Council for the 
other four important vitamins! With your free vitamins you 
Each capsule also contains the will also receive complete de 
amazing Vitamin B-12, one of tails regarding the benefits of 
the most remarkably potent an amazing new plan that pro 


nutrients known to science vides you regularly with all the 





= ——— 


EACH DAILY VITASAFE CAPSULE CONTAINS HOW THE VITASAFE PLAN need. This Plan actually enable 


Choline Caleium OPERATES TO SAVE YOU MONEY you to receive a 30-day supply of 
Bitartrate ’ Pantothenate 4me 


Vitamins every month regularly 


¥ 


Inositol i Vitamin E LU When you receive your free 
d- Methionine . | Folie Acid ma 30-day supply of vitamins, you safely and factory fresh for ex 
Vitamin A Calcium Sime are under no obligation te buy actly $2.78—or 45 lower than 


Viiemin be CoP Unie Phosphorus - —~ anything. With your vitamins the usual retail price. BUT YOU 


1 000 USP Cette —- you will alse reeeive « handy DO NOT HAVE TO DECIDE 

Vitamin C se $ me posteard. If after taking your NOW—vou are under no obliges 

Vitamin B, . can Manganese 5 me free Vitasale capsules for three . 4 * . ' 7 

Vitamin B, 2.5 me Molybdenum ’ weeks you are not «atisfied in tion to buy anything from u 

A mae Be 0.5 me ~—, 0.075 every way, simply return the whatsoever. To get your free 30 
itamin By. i me otassium 

Niacin Amide 40 mg 
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AND MAM TODAY — NO POSTAGE NEEDED 
NO RISK ORDER CARD 


New York 


ion posteard and that will end the day supply and learn all about 
j Magnesium ‘ matter Otherwise, it's up te as the benefits of this amazing new 
We invite you to compare the richness of this formula Ft pager + pany A mh pa 
Ce ay che vitamin and mineral preparation. monthly supplies of vitamins on 
time tor as long as you wish, at 


the low, money-saving price of ows VITASAFE CORP. 


only $2.78 per month. 
43 West éist %1., New York 23, W. Y. 


Plan, be sure to send the post 
card now! 
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VITASAFE CORP 
43 West 6\ct 





RECHARGE YOUR BODY 
WITH PEP AND STRENGTH 
FOR 30 DAYS 


LIKE A 
Mi wren SS CIGARETTE 
Help yourself as — SHOULD ! 
or someone : 
you love 
to new health 
and happiness! 


MAIL THIS 
POSTCARD TODAY FOR 


FREE 30 pays suppty 
HIGH POTENCY CAPSULES 
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Step right up, folks, 
for the main attraction- 


WINSTON flavor! 


Chances are good you'll really go for Winston! 
You'll like the rich, full flavor. You'll also like 
this pure snow-white filter. It’s a Winston exclu- 
sive, and it does the job so well you get pleas- 
antly rich flavor with every easy draw. Get 
Winstons! They're for you. 
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NOLDS TOBA 


Smoke WINSTON Americas best-selling, best-tasting filter cigarette! 








BUSINESS REPLY CARD 


First Class Permit No. 10083 — New York, N. Y. 
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